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PRO.JECT  DESCRIPTION 

This  project  finances  the  office  of  the  Institute  Director  and  his 
immediate  staff  for  the  overall  program  direction  and  administration  for 
the  National  Institute  of  Neurological  Diseases  and  Blindness. 


BUDGET  ACTIVITY:  ADMINISTRATION 


IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANI- 
ZATIONS, PROVIDING  FUNDS,  FACILITIES,  OR  PERSONI\TEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  1956:   IF  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  1) 


None 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOM  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL  NO.(S)  IF  WITHIN  NIH) 

Not  applicable 
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6 .   Collaborative  Study  of  Cerebral  Palsy 
PROJECT  TITLE 

"7  •   Pearce  Bailey,  M.  D. 
PROGRMVI  DIRECTOR 

Ijen ry  A.  Imus^p  Ph.  _D . 

proTject  director 

^ °  IlJIH ^^^   ^''^y?  ^^'   ^' '  ^fai^l-^nd  Baldwin,  fv1.  P.,  Anatole  S.  Dekaban,  M.  D. , 

William  F.  Windle,  Ph.  P.,  J.  Gordon  Millichap,  M.  D.   (Dr.  George  W. 

Anderson;  Johns  Hopkins  Hospital,  Consultant) 

INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  discover  and/or  evaluate  genetic  and  environmental  factors 
of  etiological  significance  in  cerebral  palsy.  By  means  of  collaborative 
field  investigations,  as  well  as  intramural  studies,  to  correlate  the 
clinical  findings  of  cerebral  palsied  patients  with  subsequent  patho- 
logical findings  obtained  at  autopsy. 

Methods  Employed:  This  study  will  be  conducted  in  two  ways.   (1)  Collabo- 
rating institutions  will  select  infants  showing  signs  of  stress  at  birth, 
or  showing  neurological  symptoms  in  the  postnatal  period.   The  detailed 
prenatal,  natal,  and  postnatal  data  on  these  cases  will  be  collected, 
and  the  individuals  will  be  studied  clinically.  Normal  babies  will  be 
used  as  controls.  Less  detailed  information  will  be  obtained  on  the 
immediate  family  of  each  subject  used  in  the  study.   In  the  event  of 
death,  an  autopsy  will  be  performed  and  the  intact  brain  and  spinal 
cord,  or  representative  microscopic  sections,  will  be  sent  to  the  NINDB 
together  with  the  complete  records  on  the  case  for  further  study  and 
analysis.   These  findings  will  be  collated  with  data  on  cases  submitted 
by  other  collaborating  institutions.  Complete  records  will  be  made  by 
the  NINDB  to  each  collaborator.   (2)   In  certain  collaborating  institu- 
tions having  custodial  care  of  cerebral  palsied  patients,  intensive 
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clinical  studies  will  be  made,  and  efforts  will  be  made  to  collect  peri- 
natal histories.  When  these  cases  come  to  autopsy,  the  intact  brain  and 
spinal  cord,  or  representative  microscopic  sections,  will  be  sent  to  the 
NINDB  for  further  study  and  for  cl inicopathologic  correlations. 

Each  participant  will  be  completely  free  to  do  as  much  of  the 
analyses  of  their  own  material  as  they  desire  and  to  publish  their  reports 
independently.   The  analyses  prepared  by  this  Institute  will  be  submitted 
to  the  participants,  and  a  statistical  report  of  the  results  of  all  of  the 
work  will  be  published  and  distributed  by  the  central  laboratory. 

F\at lent  Material ;  Patients  will  be  studied  at  the  Clinical  Center  of  the 
National  Institutes  of  Health  and  at  collaborating  institutions  in  various 
parts  of  the  United  States.  The  cerebral  palsy  patients  will  be  admitted 
to  the  study  as  soon  as  possible  after  the  diagnosis  has  been  made. 

Major  Findings;  With  many  and  variously  trained  personnel  collecting 
information  and  pathological  material,  it  is  essential  that  a  carefully 
prepared  protocol  be  developed  for  the  collection  of  patients'  histories 
and  pathological  specimens.  To  accomplish  this,  fifteen  scientists,  under 
the  Chairmanship  of  Dr.  H.  Houston  (vierritt,  met  on  March  18-19,  1955,  at 
the  National  Institute  of  Neurologioal  Diseases  and  Blindness.  These 
sc !  ^ '  '  '  '  '    '    >-  ■  '  ■   "    ■  •  ■     .   ,  , . 

net. 

and  orthopedics, 


le  National  Institute  of  Neurologioal  Diseases  and  Blindness.  These 
;ientists  represented  various  fields  of  medicine,  including  embryology, 
surology,  pathology,  neuropathology,  psychology,  obstetrics,  pediatrics. 


The  protocol,  which  they  developed,  includes  requirements  for 
information  on  family  history,  mother's  history,  the  record  of  events 
at  birth,  clinical  history,  the  record  of  clinical  examinations,  and  a 
complete  record  of  pathological  examinations,  including  specific  details 
for  the  removal,  sectioning,  and  preservation  of  the  brain  and  spinal 
cord.  This  protocol  is  now  being  subjected  to  practical  test.  Con- 
currently, institutions  which  might  collaborate  in  the  study  are  being 
invited  to  submit  proposals  for  consideration  by  the  National  Advisory 
Neurological  Diseases  and  Blindness  Council. 

Significance  to  the  Cerebral  Palsy  Research  Program;   It  is  anticipated 
that  the  increased  understanding  of  the  etiology  and  the  cl inicopathologic 
correlations  gained  by  this  study  will  lead  to  better  terminology,  classi- 
fication, prophylaxis,  and  treatment  in  the  field  of  cerebral  palsy. 
Furthermore,  this  investigation  should  provide  valuable  leads  for  future 
research  in  this  field. 

Proposed  Course  of  Project;  After  the  protocol  has  been  given  further 
preliminary  trial,  and  the  collaborating  institutions  have  joined  the 
project,  the  collection  of  data  and  autopsy  material  will  begin. 
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11. 

12. 

13. 

Mono 

14. 

NINDB~L-9. 

l\llNDB~L-9.  A  study  with  primates  on  the  experimental  production  of 
anomalies  similar  to  cerebral  palsy  by  means  of  asphyxia  at  birth, 
drugs  commonly  used  in  obstetrical  practice  and  other  methods.  Wherever 
possible,  the  results  of  this  study  will  be  related  to  corresponding 
material  from  humans  in  the  collaborative  project. 
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6,  Scientific  Information  and  Education  Activities 

PROJECT  TITLE 

7.  Frank  0.  Harden,  Jr,,^  Chief Dorothy  Hor lander 

PRINCIPAL  INVESTIGATOR  (S) 

8,  Tiro  Secretaries 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

It  is  the  responsibility  of  this  section  to  supervise,  plan,  and  coordinate 
the  collection,  editing,  assembly,  review,  clearance,  presentation'  or  dis- 
semination of  information  pertaining  to  neurological  and  sensory  diseases 
and  disorders  to  federal  departments  and  aj^enciesj  to  voluntary  and  private 
organizations J  and,  to  the  general  public j  to  provide  assistance  to  scientist: 
in  professional  communications  which  are  their  responsibility*  to  plan  and 
direct  an  integrated  program  of  information  and  education  designed  to  improve 
the  state  of  public  opinion  regarding  the  research  being  conducted,  the 
treatment  and  prevention  of  such  disorders  as  cerebral  palsy,  epilepsy, 
multiple  sclerosis,  muscular  dystrophy,  cerebral  vascular  disease,  glaucoma, 
cataract,  uveitis,  deafness,  and  mental  retardation. 

The  section  is  primarily  concerned  with  activities  which  include: 

1.  Formulation  of  policy  for  editing,  revising,  or  rewriting  manu- 
scripts, bulletins,  releases,  pamphlets,  visual  presentations,  and  other 
materials  for  publication  or  disseminationj  searching  for,  writing,  or 
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SERIAL  NO. 

revising  material,  verifying  references  and  tables,  preparing  title  pages, 
tables  of  contents,  and  indexes,  and  proofreadingj  planning  or  execution 
of  informational,  public  relations,  educational,  or  interpretative  campaigns 
and  materials,  contacting  sources  of  information  and  arranging  for  the  prep- 
aration and  dissemination  of  information  by  such  means  as  publications,  press, 
radio-TV,  visual  presentations,  or  other  media  in  order  to  inform  the  public 
about  or  cultivate  interest  in  the  activities  and  programs  of  the  Institute. 

2.  Acquainting  scientific  and  professional  groups  and  the  public  with 
the  work  of  the  Institute  by  means  of  planning  and  utilization  of  exhibits, 
illustrated  lectures  or  film  strips,  public  displays,  charts,  and  other  visual 
media,  and  determining  the  public's  need  for.  or  lack  of  information  about  the 
Institute's  programs  and  objectives  and  the  analysis  of  public  attitudes  or 
reactions  toward  these  objectives  and  information  programs. 

3.  Preparation  of  weekly,  quarterly,  and  annual  reports  on  program 
activities  to  MH,  PHS,  and  DHEW, . including  research  highlights  and  progress 
reports;  drafting  of  statements  and: testimony  for  the  congressional  Appropri- 
ation Committees  for  the  Director.   .,  ;  . 

Uo  Handling  of  public  inquiries  approximately  ii,500  per  year  on  disease 
entities,  research  findings,  methods  and  sources  of  treatment  and  rehabilit- 
ation, and  requests  for  admission  to  the  Clinical  Center  for  participation 
in  the  Institute's  research  studies, 

S,     Preparation  of  agenda  and  materials,  speeches,  lectures,  meetings, 
and  symposiums  for  presentation  by  the  Director  of  the  Institute  and  members 
of  the  staff  to  scientific  and  lay  organiaations,  and  counsel  and  advice  on 
information  to  assure  acceptance  of  those  materials,  coordination  of  special 
projects  with  voluntary  health  organizations  and  assistance  to  science  writers 
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and  members  of  the  press  interested  in  articles  on  neurological  and  sensory 

disorders,  development  of  uniform  procedures,  standards,  methods,  and 

techniques  for  the  presentation  of  information  to  implement  translation  of 

NIH  policies  and  WIMDB  programs  idth  scientific,  professional,  private  and 

public  groups  interested  in  the  present  knowledge  arid  developments  in  the 

field  of  neurological  and  sensory  disorders. 

The  chief  of  the  section  serves  as  the  Institute  representative  at  Scientific 
Reports  Branch-NIH  internal  staff  and  policy  determining  meetings j  represents 
the  Director  at  press  conferences  and  meetings  m.th  representatives  of  those 
government  or  private  groups  concerned  with  the  functions,  missions,  objectives, 
and  projects  of  the  Institutej  performs  other  duties  as  assigned  by  the  Director, 

During  FY  1956,  the  increase  in  the  work  load  of  this  section  has  resulted  in 
the  addition  of  space  and  in  recruiting  activities  for  a  professional  science 
writer.  Activities  include  initial  planning  in  preparation  of  pamphlets  on 
"The  Institute  of  Neurological  Diseases  and  Blindness",  "Cerebral  Palsy", 
"Epilepsy",  "Muscular  Dystrophy",  and  "Research  in  the  Blinding  Diseases"; 
initial  planning  for  motion  pictures  on  cerebral  palsy  and  epilepsy;  planning 
and  programming  of  exhibits  on  the  Institute's  collaborative  projects,  and  the 
revision  of  present  exhibits  for  presentation  at  future  scientific  meetings, 

10.  &  11.—  not  applicable. 

12.  Research 

BUDGET  ACTIVITY 

13.  &  111.  —  not  applicable, 
1$,     Wot  applicable, 

16.  None, 

17.  None. 
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6.  Research  Grant  Program 
PROJECT  TITLE 

7.  Alfred  Wgissler,  Ph.  D.  and  Ckirdon  Seger,  Dr.  P.  H. 

PRINCIPAL  I!!VESTIGATOI^ 

8.  None 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objective;  To  advance  the  prevention,  diagnosis,  and  therapy 
of  neuruloglceil  and  sensory  diseases,  by  support 
of  basic  and  applied  research  in  these  fields  at 
non- governmental  institutions. 

Method  employed;  Grants  are  made  on  the  basis  of  scientific 
review  of  applications  requesting  funds  to  pro- 
vide salaries,  etjuipraent,  supplies  or  other 
items  needed  in  the  pursuit  of  medical  research. 
Applications  contain  a  detailed  description  of 
the  research  planned  and  other  data  necessary 
to  scientific  evaluation. 

Major  fields  of  emphasis;  During  the  calendar  year  1955^ 
i<-22  research  grants  totalling  $4,^+63,101  were 
awarded  in  this  program.  These  have  supported 
research  projects  conducted  in  6k  medical 
schools  and  55  other  non-federal  research 
institutions  throughout  the  country.  In 
addition,  38  applications  requesting  a  total 
of  $473,276,  which  were  recommended  for 
approval  by  reviewing  panels,  could  not  be 
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paid  for  lack  of  fundsj  also,  63  requests  for 
an  aggregate  of  $820,10l|-  were  received  which 
review  committees  failed  to  recommend  for 
support . 

The  projects  supported  involve  research 
into  the  causes,  care,  and  treatment  of 
diseases  and  conditions  of  the  brain,  spinal 
cord  and  peripheral  nerves,  sensory  endings, 
eye,  and  ear.  Such  specific  disorders  as 
cerebral  palsy,  muscular  dystrophy,  epilepsy, 
multiple  sclerosis,  cerebral  vascular 
accidents,  mental  retardation,  glaucoma, 
cataracts,  retrolental  fibroplasia  and  other 
blinding  eye  conditions,  and  impairments  of 
hearing,  balance,  and  speech  are  included  in 
projects  presently  active. 

Significance  to  Neurological  and  Sensory  Disease  research; 
Continued  progress  in  the  effort  to  prevent 
and  control  neurological  and  sensory  disorders 
depends  on  the  improved  quality  and  quantity 
of  related  research  made  possible  by  this 
grant  program.  In  some  instances,  as  in 
retrolental  fibroplasia,  fundamental  biological 
investigations  disclose  a  path  to  a  major 
advance  in  preventive  medicine;  in  other  cases, 
a  concerted  collaborative  effort  by  many 
institutions  results  m  a  saving  of  several 
years  in  the  development  of  an  improved 
therapeutic  procedure. 

Proposed  course  of  project;  To  continue  supporting  those 
presently  active  projects  which  may  be 
recommended  by  our  scientific  and  advisory 
review  groups.  To  support  new  projects  insofar 
as  funds  allow  in  order  that  the  efforts  of 
more  medical  and  research  manpower  may  be 
brought  to  bear  on  problems  in  the  neurological 
and  sensory  disease  fields  involving  such 
disciplines  as  neuroanatomy,  neurophysiology, 
neuropathology,  neurobiochemistry,  neurology, 
ophthalmology,  otolaryngology,  etc . 
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12.  BUDGET  ACTIVITY:  Review  &  Approval 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE, 
OR  OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR 
PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  195^  OR  1957:  IF 
COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE  SERIAL  NO(S) 

None  providing  funds,  facilities,  or  personnel. 

Ik.      IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH 
DONE  ELSEWHERE,  IN  THE  PUBLIC  HEALIH  SERVICE  (WITHOUT  INTER- 
CHANGE OF  PERSONl^EL,  FACILITIES  OR  FUNDS).  IDENTIFY  SUCH 
RESEARCH:   (BY  SERIAL  NO(S)  IF  WITHIN  NIH) 

This  program  complements  the  research  grant  program 
of  other  Institutes  at  NIH. 

16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT 
DURING  CALENDAR  YEAR  1955: 

None  orginating  from  this  office.   Grantees,  however, 
publish  freely. 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS 
PROJECT  DURING  CALENDS  YEAR  1955: 

None . 
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SECTION  LOCATION  (IF  OTHER     SERIAL  NO. 

THAN  BETHESDA) 

^*   Research  Fellowship  Program 
PROJECT  TITLE        .  ^ 

7.   Gordon  H.  Seger,  Dr.  P.  H. 


PRINCIPAL  INVESTIGATORS 
None 


OTHER  l^n^ESTIGATORS 

PROJECT  DESCRIPTION: 

Objective;  To  create  and  maintain  a  resevoir  of  highly- 
trained  personnel  competent  to  carry  out 
laboratory  research  in  the  fields  of  neuro- 
logical and  sensory  disorders. 

Method  employed;  On  the  basis  of  a  careful  review  of 

applications  and  supporting  information,  awards 
are  made  to  a  small  number  of  the  most  promising 
candidates  to  enable  them  to  obtain  research 
training  and  experience.  These  awards  averaging 
$3600  each  are  made  at  the  predoctoral,  post- 
doctoral and  senior  scientist  level. 

Major  fields  of  emphasis;  During  the  calendar  year  1955; 
^0   fellowships  were  awarded  consisting  of  J. 3 
at  the  predoctoral  level  in  the  amount  of 
$31,866j  2U  postdoctoral  awards  amounting  to 
$99> 7-1-5;  aJ^d  3  special  fellowships  involving 
$12,717-  In  addition,  supply  grants  in  the 
amount  of  $500  each  were  awarded  to  16  of  those 
awarded  fellowships. 

The  specific  areas  of  research  proposed 
by  fellows  awarded  support  during  the  year 
numbered  21,  and  varied  from  biochemistry  to 
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virology.  A  total  of  8  proposed  work  in 
neurophysiology;  6  in  ophthalmology;  and 
6  in  disorders  of  the  central  nervous  system. 

Significance  to  Neurological  and  Sensory  Disease  research: 
Because  of  the  complexity  of  the  human  nervous 
system,  research  in  neurological  and  sensory 
disorders  is  especially  difficult  and  often 
unrewarding.  The  award  of  a  research  fellow- 
ship often  determines  whether  an  individual 
can  afford  to  undertake  the  long  and  expensive 
training  necessary  to  competency.  Without 
some  source  of  a  continuing  supply  of 
scientists  primarily  interested  in  fundamental 
studies  the  amount  of  new  information  to  be 
applied  at  the  clinical  level  would  progressively 
decrease.  This  in  turn  would  result  in  a 
slowing  of  progress  in  solving  the  problems 
involved  in  neurological  and  sensory  disorders. 

Proposed  course  of  project;  It  is  proposed  to  continue 
this  project  essentially  without  change. 

12.  BUDGET  ACTIVITY:     Review  8c  Approval 

13.  IDENTIFy  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE, 
OR  OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR 
PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  OR  1957:  IP 
COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE  SERIAL  NO(S) 

None  providing  funds,  facilities,  or  personnel. 

ik.      IF  THIS  PROJECT  RESEMBLES,   COKPLE^ffiNTS,   OR  PARALLELS  RESEARCH 
DONE  ELSEWHERE,    IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTER- 
CHANGE OF  PERSOl^INEL,   FACILITIES  OR  FUNDS).    IDENTIFY  SUCH 
RESEARCH:      (BY  SERIAL  NO(S)    IF  WITHIN  NIH) 

This  program  complements  the  research  fellowship  program 
of  other  Institutes  at  NIH. 


R.  P.  C.  -3 
December  1955 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 


15.  WINDB-EP-2 


SERIAL  NO. 
6.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT 
DURING  CALENDAR  YEAR  1955: 

None  originating  from  this  office.  Grantees,  however, 
publish  freely. 
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OTHER  n^VESTIGATORS 

PROJECT  DESCRIPTION: 

Objective;  To  increase  the  nimiber  of  teachers  and  clinical 
~   investigators  ccanpetent  in  the  field  of  neuro- 
logical and  sensory  diseases. 

Method  employed:  After  careful  reviev  by  consiiltant  panels 
chosen  especially  for  competence  in  medical 
education,  grants  are  made  to  training 
institutions  to  enable  them  to  establish,  expand 
and  improve  graduate  training  programs  in  neurol- 
ogy, ophthalmology  and  otology,  i.e.  the  three 
specialties  most  directly  involved  m  neuro- 
logical and  sensory  disorders.  Applications 
describe  in  detail  the  training  program  proposed, 
the  staff  to  carry  on  the  training,  and  training 
facilities  including  both  inpatient  and  outpatient 
arrangements.  The  length  of  training  varies  from 
two  to  four  years  depending  on  the  specialty 
involved  and  results  in  eligibility  for  AMA 
certification  to  follow  a  career  in  the  specialty 
for  which  trained.  F\inds  granted  are  used 
primarily  for  additional  staff  and  trainee 
stipends. 
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Major  fields  of  emphasis:  During  the  calendar  year  1955> 
7^  training  grants  were  awarded  amounting  to 
$1,4*4-5/709  and  involving  kS   training  institutions. 
^k   of  these  awards  in  the  amount  of  $1,016,330 
were  made  for  training  in  the  field  of  neurology, 
and  20  in  the  amount  of  $^^-29,  379  for  training 
in  the  field  of  ophthalmology. 

Significance  to  Meurological  and  Sensory  Disease  research; 
The  lack  of  more  rapid  progress  in  solving  the 
multitude  of  problems  in  the  fields  of  neuro- 
logical and  sensory  disorders  is  directly 
attributable  to  the  critical  shortage  of  competent 
personnel  trained  for  careers  in  clinical 
investigation  in  these  areas.  Without  such 
personnel  information  which  continually  emerges 
from  fundamental  studies  cannot  be  readily 
applied  at  the  clinical  level,  and  therefore, 
cannot  be  measured  m  tenns  of  solving  the 
medical  problems  involved. 

Proposed  course  of  project;  Support  to  those  institutions 
which  have  been  successful  in  establishing  and 
maintaining  a  hi^  caliber  program  will  be 
continued.  In  addition,  and  insofar  as  fiinds 
will  allow,  other  institutions  requesting 
support  will  be  financially  aided  in  establishing, 
expanding  and  improving  graduate  training 
programs  in  fields  closely  related  to  neuro- 
logical and  sensory  diseases. 
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OTHER  INVESTIGyYTORS 

PROJECT  DESCRIPTION: 

Objective;  To  encourage  highly  trained  medical  personnel 

of  known  competence  to  take  additional  training 
to  fit  them  for  careers  in  highly  specialized 
areas  of  clinical  investigation. 

Method  employed;   Applications,  including  supplementary 

information  obtained  from  former  employers  and 
teachers,  and  transcripts  of  previous  training 
records  are  carefully  reviewed  to  evaluate 
competence  and  to  appraise  general,  potentiality 
for  clinical  investigation.  Two  types  of  awards 
are  made,  the  regular  traineeship  ,  carrying  an 
annual  stipend  varying  from  $3^00  to  about 
$^200,  depending  on  the  number  of  dependents, 
and  the  special  traineeship,  for  those  of  unusual 
competence  in  which  case  the  stj.pend  is 
determined  by  the  particular  needs  of  the 
applicant. 

Awards  are  made  in  general  to  candidates 
who  have  already  completed  the  requirements  for 
3pecia].ty  certification  and  desire  additional 
training  in  the  neurological  or  sensory  field 
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to  apply  to  their  work  in  their  chosen 
specialty.  Common  examples  are  pediatricians 
who  desire  additional  training  in  pediatric 
neurology,  ophthalmologists  desiring  training 
in  ociilar  pathology,  internists  seeking  a 
year's  training  in  clinical  neurology,  neurol- 
ogists who  wish  additional  training  in  neuro- 
physiology, etc. 

Major  fields  of  emphasis;  During  the  calendar  yeai-  1955> 
52  clinical  traineeships  were  awarded  for 
training  at  2?  training  institutions  in  the 
United  States  and  1  foreign  institution. 
26  of  these  awards  were  for  special  training 
in  clinical  neurology;  19  in  ophthalmology; 
3  in  neurosurgery;  2  in  neuropathology;  1  in 
neurophysiology  and  1  in  rehabilitation. 

Significance  to  Neurological  and  Sensory  Disease  research : 
The  value  of  higlily  trained  clinical  inves- 
tigators in  a  field  that  presents  as  many 
complex  problems  as  does  the  area  of  neuro- 
logical and  sensory  disorders  cannot  be  over- 
emphasized. It  is  from  such  specialists  that 
leadership  in  the  field  is  most  commonly  found 
and  from  which  important  contributions  in 
clinical  research  frequently  emanate. 

Proposed  course  of  project;  It  is  proposed  to  continue 

this  program  with  emphasis  on  but  not  limited 
to  those  applicants  from  specialties  not  covered 
in  the  Graduate  Medical  Training  program,  in 
order  that  this  program  may  complement  the 
larger  effort  to  provide  con^jetent  clinical 
investigators. 
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Clinical  Investigations  Annual  Report 

The  Clinical  Director's  Report 


General ; 

At  the  time  of  submission  of  the  third  annual 
report,  the  Clinical  Investigation  Unit  of  the  National  Institute 
of  Neurological  Diseases  and  Blindness  has  reached  its  total  acti- 
vation of  three  wards  for  a  total  of  78  beds.   There  were  357  in- 
patient admissions  and  51$       outpatient  admissions.  With  the  ad- 
dition of  Doctor  Ludwig  von  Sallmann,  the  Branch  of  Ophthalmological 
Disorders  rapidly  expanded  with  the  activation  of  six  sections,  re- 
cruitment of  13  investigators,  and  their  supporting:  staff  of  techni- 
cians, etc,  A  corresponding  increase  in  the  number  of  research 
projects  since  1954-  shows  a  total  of  98  projects  for  the  Clinical 
Investigc^tion  Unit  of  this  .Institute,  Many  and  varied  neurological 
and  ophthalmological  diseases  are  under  investigation  with  both 
clinical  and  applied  basic  research  in  such  areas.  Neurosurgery 
has  been  occupied  vdth  continuing  studies  of  brain  physiology  and 
its  relation  to  epilepsy,  and,  in  particular,  to  seizures  originating 
in  the  temporal  lobe  and  the  deep  nuclei  of  the  temporal  lobe.   In 
addition,  studies  in  involuntary  movement,  pain,  and  the  effects  of 
surgical  removals  on  the  visual  system,  have  received  intensive  in- 
vestigation. The  Medical  Neurology  Branch  is  still  continuing  its 
studies  on  diseases  of  the  lower  motor  neuron,  demyelinizing  dis- 
orders, amyotrophic  lateral  sclerosis,  and  other  diseases  of  the 
•entral  and  peripheral  nervous  system.  The  new  Ophthalmological 
Branch  has  launched  a  broad  program  into  the  cause  and  basic  mech- 
anism underlying  glaucoma,  cataract,  and  inflammatory  diseases  of 
the  orbit.  The  Epidemiology  Branch  has  continued  its  field  studies 
on  amyotrophic  lateral  sclerosis  and  a  pilot  study  of  all  neurolog- 
ical diseases  in  small  closed  medical  comm.unities.   The  Electroen- 
cephalography Branch  has  carried  on  studies  of  the  correlation  of 
metrazol-induced  seizures,  and  the  correlation  of  such  with  clinical 
and  pathological  material.  This  Branch  is  continuing  its  studies 
of  experimental  seizures  utilizing  injected  penicillin  and  its  studies 
on  the  thalamic  and  cortical  connections. 


Specific; 

The  Medical  Branch,  in  its  studies  on  neuromuscular  disorders, 
has  completed,  with  the  aid  of  Doctor  J.  Godwin  Greenfield,  a  basic 
Atlas  of  Muscle  Pathology  which  has  been  accepted  for  publication 
by  E,  &  S.  Livingstone  in  Edinburgh,  England.  This  pathology  is 
based  on  approximately  5,000  slides  from  biopsies  obtained  from  127 
patients  with  neuromuscular  disorders.   Specific  pathological  changes 
are  described  in  afflicted  muscle  fibers  and  the  nuclei.   Positive 
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and  negative  clinical  correlation  have  been  presented  in  tabular 
form  to  demonstrate  the  basic  pathology  of  neuropathies  and  my- 
opathies. Regeneration  of  muscle  has  been  demonstrated  in  patients 
with  muscular  dystrophy,  and  specific  anatomical  pathological 
changes  are  illustrated  in  dystrophia  myotonica,  but  it  has  been 
found  that  it  is  impossible  to  differentiate  muscular  dystrophy 
from  polymyssitis  on  the  basis  of  pathology  alone. 

Patients  with  muscular  dystrophy  have  shown  a  decreased 
exchange  of  body  potassium.   Such  a.n  exchange,  hoi.'ever,  is  a  re- 
flection of  the  decreased  muscle  mass  of  the.  body  and  not  an  in- 
ability of  the  muscle  cell  to  use  potassium.   Dystrophic  patients 
show  an  abnormal  permeability  to  albumin  tagged  with  Iodine  131. 
Such  a  permeability  does  not  exist  if  the  tag  is  on  the  red  cell 
with  Chromium  51.   It  is  still  not  clear  whether  the  protein  is 
fractionated  before  or  after  leaving  the  blood  stream.   Stuc.  ies 
in  this  regard  are  continuing.  The  finding  of  larger  than  normal 
amounts  of  oxyproteic  acid  in  the  urine  of  dystrophic  patients  by 
Doctor  Curtis  again  points  to  some  abnormality  in  protein  metabolism. 

The  main  emphasis  of  this  Branch  will  now  turn  to  the  disease 
myasthenia  gravis.   It  has  been  found  th?t  hexamethonium  will  re- 
lieve in  part  the  symptoms  of  myasthenia  gravis.   Hexamethonium  will 
also  reverse  the  paralysis  of  the  rat  receiving  either  decamethonium 
or  curare.   The  way  in  which  this  is  done  is  not  clear  since  hexa- 
methonium presumably  has  no  anticholinesterase  activity.   To  further 
elucidate  this,  as  well  as  the  physiology  of  the  altered  end  plate 
in  myasthenia  grevis,  Doctors  Shy  and  Li  have  been  attempting  to 
record  from  a  single  motor  end  plate  while  within  a  muscle  fiber. 
They  have  been  aided  in  this  regard  by  Doctor  Paul  Fatt  from 
Australia,  and  single  end  plate  potentials  have  now  been  recorded 
for  the  first  time  in  vivo  from  the  mamalian  muscle. 

Doctor  Tower  and  '"ds  group  have  demonstrated  quantitatively 
an  increase  in  aldo  pentose  excretion  in  patients  with  neurom.uscular 
disease,  but  this  also  seems  a  reflection  of  the  residual  muscle 
mass  and  not  of  primary  etiology  in  the  disorder  of  muscular  dystrophy. 
Doctor  Horvath  and  Doctor  Shy  are  continuing  the  studies  of  actomyo- 
sin  threads  and  glycerinated  fibers  in  muscle  diseases.  It  would 
appear  that  normal  human  muscle  is  extremely  sensitive  to  changes 
in  ATP,  potassium,  and  magnesium.  Myotonic  muscle,  however,  will 
contract  over  ^   broad  spectrum  of  concentrations  of  these  substances. 

Doctor  Tower  and  his  group  are  continuing  their  studies  of 
changes  accompanying  demyelinizing  disorders  that  confirm  Kabot's 
findings  that  65^  of  patients  with  multiple  sclerosis  demonstrate 
an  increase  in  gamma  globulin.   Such  an  elevation,  however,  rarely 
proceeds  an  onset  of  symptoms.  Electrophoresis  studies  further 
reveal  that  an  increase  in  gamma  globulin  occurs  in  many  neurolog- 
ical disorders,  with  higher  levels  found  in  the  cerebellar  ataxias, 
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all  of  which  discredits  the  specificity  of  gamma  globulin  in  the 
diagnosis  and  prognosis  of  multiple  sclerosis.   A  double-blind 
pilot  study  involving  81  patients  with  reference  to  the  effective- 
ness of  isoniazid  was  carried  out  concomitantly  with  the  above 
studies.   It  was  concluded  that  acute  exacerbations  vrere  not  pre- 
vented by  isoniazid  and  that  the  therapeutic  effect  of  isoniazid 
remained  to  be  proved. 

Doctor  Tower's  group  is  continuing  its  studies  into  the 
epileptic  cortex  and  glutamic  acid  synthesis  with  the  utilization 
of  carbon  1/+  labeled  asparagine.  A  new  method  for  isolation  of 
amino  acids  in  the  spinal  fluid  by  changing  them  to  their  dinitro- 
phenyl  derivatives  and  subsequent  separation  by  column  chroma- 
tography h^s  been  developed  in  Doctor  Tower's  and  Doctor  Curtis' 
labor^.tories.   Similar  studies  with  aspartic  acid  and  gamma 
aminobutric  scid  are  underway.   In  their  studies  as  to  the  clinical 
effects  of  glut.smine  and  osparagine  on  generalized  seizures,  Doctors 
Tower  and  Wells  have  surveyed  45  patients,  of  v;hich  23  remained  on 
medication.  Three  examples  of  toxicity  manifested  by  nausea  and 
vomiting  were  noted.   In  addition  to  decrease  of  seizures,  an  in- 
crease in  alertness  and  well-being  was  noted  in  the  23  remaining 
patients.  They  hope  to  continue  their  studies  utilizing  also 
enterically-coated  alpha-ketoglutarate.   Quantitation  of  the  amount 
of  these  substances  in  the  cerebro- spinal  fluid  plasma  is  proceeding. 

Doctors  Wells  and  Tower  are  combining  with  Doctor  Sokoloff 
in  the  studies  of  the  effect  of  ventilation  in  "petit  mal"  seizures 
by  use  of  Kety's  radioactive  krypton  '^  method.  Doctors  Wells, 
Tower,  and  Haase  are  studying  the  concentration  of  B-12  in  the 
spinal  fluid.  Doctor  Tower  is  to  be  a  co-author  of  a  book  of 
neurological  chemistry  to  be  published  within  the  next  year. 

Doctor  Ch^tfield  is  continuing  his  studies  of  temperature 
and  its  effect  on  the  myoneural  junction.   He  finds  the  lower  temper- 
atures at  lower  frequencies  will  initiate  tetanus  in  hamster  muscle. 
He  finds  but  little  relationship  to  the  amplitude  to  muscle  response 
and  the  tension  developed.  Doctor  Chatfield  has  finished  a  book 
on  clinical  neurophysiology  which  will  be  published  by  Charles  C. 
Thomas  and  Company. 

Doctor  Irwin  and  Mr.  Wells  have  continued  their  studies 
despite  the  protracted  illness  of  Doctor  Irwin.  They  have  carried 
on  studies  in  the  cross  transfused  head  technique  in  relationship 
to  respiratory  and  vasomotor  response  to  central  nervous  system 
asphyxia.  They  find  that  the  anterior  spinal  artery  of  the  dog 
may  carry  enough  blood  flow  to  keep  such  centers  functioning  when 
all  oth'ir  blood  supply  is  eliminated.  They  are  continuing  their 
studies  in  calcium  metabolism  in  relation  to  neuromuscular  blocking 
agents.  They  find  calcium  antagonistic  to  succinyl  choline  and 
that  this  antagonism  is  independent  of  adrenalin  release  and  occurs 
in  the  presence  of  acidemia  during  hyperpnea. 


-  4  - 


Under  the  direction  of  Doctor  Baldwin  and  his  group,  studies 
in  the  physiology  of  the  cortex  and  its  deep  nuclei  are  continuing 
with  utilization  of  patients  with  focal  seizures,  in  particular, 
the  temporal  lobe.   It  would  appear  that  patients  with  temporal 
lobe  lesions  have  primary  difficulty  in  awareness,  attention,  and 
perceptual  analysis.  Four  patients  yielded  distinct  memory  pat- 
terns on  stimulation  of  the  temporal  lobe.-  Studies  are  underway 
to  isolate  the  vestibular  isolation  in  the  temporal  lobe  and  initial 
studies  seem  to  indicate  that  nystagmus  can  be  illicited  only  in 
posterior  temporal  sections.   Stimulation  of  the  amygdaloid  nucleus 
has  given  rise  to  motor  and  postural  changes,  in  particular,  in  the 
face  and  upper  extremity.   The  most  consistent  change  in  the  amyg- 
daloid stimulation  is  loss  of  consciousness.  A  variety  of  autonomic 
effects  are  being  recorded  both  in  man  and  higher  primates  in  the 
amygdala  and  insula.   Secondary  sensory  areas  have  been  found  to 
extend  in  the  isl°nd  of  Reil  and  in  the  first  and  second  temporal 
gyrus.  Changes  in  blood  pressure,  pulse,  temperature,  and  gastric 
mobility  have  been  recorded  in  stimulations  of  the  island  of  Reil, 
A  new  apparatus  has  been  prep'^red  to  stimulate  peripherally  for 
recording  evoked  potentials  on  the  cortex.  Apparently  difficulty 
in  speech  may  arise  from  lesions  in  either  temporal  lobe,  the 
dominant  temporal  lobe  being  more  aphasic  in  character  and  the 
less  dominant  having  difficulty  in  the  handling  of  semantics. 
There  seems  to  be  a  direct  rel^'tionship  between  psychotic  episodes 
and  epileptiform  activity  in  the  temporal  lobe  in  the  majority  of 
patients.   Stimulation  of  the  deep  nuclei  of  the  temporal  lobe  in 
higher  primates  shows  first  a  widening  of  the  palpebral  fissure,  a 
dilation  of  the  pupil  on  the  side  of  stim.iolation,  the  saliv-^'tion, 
and, finally,  the  posturing  characteristic  of  this  area. 

Doctor  Frost  and  his  section  seems  to  feel  thnt  memory  per  se 
is  not  necessarily  affected  in  temporal  lobe  lesions  in  both  man 
and  primates  but  that  the. main  difficulty  seem.s  to  lie  in  the  atten- 
tion and  concentration,  and, in  particular,  to  perceptual  relation- 
ships to  other  individuals.  The  Psychology  Section  is  also  initiating 
a  long-term  study  in  the  affects  of  anti-epileptic  agents  on  intel- 
ligence. A  study  of  tissue  removed  at  cortical  surgery  seems  to 
reveal  at  least  five  types  of  lesions:  l)  a  pseudolaminar  necrosis; 
2)  complete  cortical  necrosis;  3)  a  deposition  of  a  peculiar  type 
of  lipid  that  stains  with  Sudan  IV  but  also  with  thionine  and  is 
not  dissolved  In  paraffin  preparations.  The  other  two  changes 
found  at  pathology  are  neuronal  damage  with  astrocytosis  and 
meningo-ccrebral  cicatrix.   Surgical  studies  for  the  relief  of  pain 
are  continuing,  utilizing  the  polygrsphic  analysis  of  patient  re- 
sponse. 

Much  time  has  been  spent  in  the  Branch  of  Surgical  Neurology 
in  further  elucidating  neuro-ophthalmological  pathways  and  their 
pathology.  Attempts  have  been  made  to  plot  ganglionic  changes  in 
the  retina  from  pregeniculate  lesions  with  considerable  success  by 
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Doctor  Van  Buren,   Studies  are  continuing  into  the  primary  path- 
olof^y  of  p^pilledcina  in  which  characteristic  swelling  of  the 
nerve  endings  have  been  seen  on  the  retinal  side  of  the  lamina 
cribosa.   Such  swellings  separate  the  lamina  cribosa  from  Bruch's 
membrane  and  the  fibers  are  c?ught  in  a  sh'^rp  angulation  around 
Bruch's  membrane  and  it  can  be  seen  that  this  might  well  perman- 
ently damage  the  optic  fibers.  The  characteristic  visual  field 
of  a  temporal  lobe  lesion  is  not  homonymous  and  the  effects  ?,re 
larger  -^nd  more  dense  ipsol-teral  to  the  lesion.   Lesions  in  the 
temporal  lobe  do  not  extend  in  their  retrograde  regeneration  to 
all  six  layers  of  the  lateral  genicul^'te  and  it  is  suggested  th^t 
perhaps  macular  fibers  lie  deeper  in  the  geniculate.   The  first 
case  of  human  moniliasis  in  the  eye  is  being  reported  by  Doctor 
Van  Buren. 

The  Section  of  Neuropathology  has  recently  lost  its  chief 
and  recruitment  for  a  new  head  of  this  Section  is  in  progress. 
Doctors  Alvord  and  Brace  have  finished  their  studies  of  x-ray 
induced  lesions  of  the  central  nervous  system  and  have  reported 
this  in  London,  England,  under  the  title  "X-Ray  Induced  Pyknosis 
of  Cerebellar  Granule  Cells  in  Guinea  Figs."  They  have  shown 
considerable  protection  to  r?.diation  by  pre-administered  nembutal. 
Doctors  Alvord  r-nd  Goldstein  of  the  Institute  of  Mental  Health 
have  continued  their  studies  on  artificial  demyelinization  using 
some  U50   animals.  That  portion  of  the:  brain  homogenate  that  seems 
responsible  has  been  isolated  to  a  water  soluable  product.  Doctor 
Alvord  ind  Doctor  v/hitlock  have  finished  their  work  on  the  startle 
response  and,  in  particular,  to  the  necessity  of  the  sensory-motor 
s.rea  to  startle  response  under  light  chloralose. 

Doctor  Li  has  extended  over  the  past  year  his  studies  util- 
izing micro-electrodes  of  less  than  one-half  micron  in  diameter. 
Such  studies  °.Te   being  carried  out  in  the  human  operating  room  as 
well  as  in  the  primate  operating  room.  The  functional  properties 
of  cortical  neurons  with  particular  reference  to  strychnine  as  well 
as  the  effect  of  recording  responses  of  evoked  neuronal  discharges 
are  under  study.  More  recently  Doctor  Li,  by  this  technique,  has 
demonstrated  that  the  nucleus  ventrplis  lateralis  has  an  inhibitory 
effect  on  tht;  premotor  cortex. 

Doctor  von  S?llmann  is  continuing  his  studies  th^t  he  started 
before  joining  the  Institute  of  a  system.atic  exploration  of  thalamic 
and  hypothalamic  nuclei  and  their  effect  on  ocular  pressure.   He  fed 
previously  reported  an  increase  of  intraocular  pressure  on  stimula- 
tion of  the  ventral  thal'ynus  and  dorsal  hypothalamus.  He  noiAf  finds 
an  increased  ocular  pressure  on  stimulation  of  the  posterior  hypo- 
thalamus and  medial  ventral  thalamus.  Accompanying  this  is  a  rise 
in  the  subscleral  temperature.  He  has  ruled  out  the  cervical 
symp<"thetics  and  the  external  ocular  muscles  as  a  cause  for  the 
increased  pressure.  Occlusion  of  the  internal  carotid  artery  will 
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drop  this  pressure  but  it  will  rapidly  return  to  its  preocclusion 
height.   It  is  abolished  by  the  drugs  Priscoline  p.nd  Thorazine. 
Since  general  body  functions  such  as  blood  pressure  and  pulse 
have  effects  on  internal  ocular  pressure,  the  Branch  of  Ophthal- 
mology has  devised  a  multichannel  transducer  apparatus  to  try 
and  exclude  as  many  of  these  factors  as  possible.  The  external 
ocular  muscles  will  be  excluded  by  electromyographic  techniques. 
Studies  as  to  the  peripheral  receptors  responsible  for  internal 
ocular  pressure  are  being  undertaken  in  reference  to  the  inner- 
vation of  the  anterior  chamber  with  particular  reference  to  the 
trabecular  network  rnd  its  relation  to  Schlemm's  canal. 

Studies  in  the  origin  of  cataracts  by  ionizing  radiation, 
diet,  end  drugs  constitute  another  l^arge  project  in  the  Branch 
of  Ophthalmology,  Galactose  cataracts  .are  being  ■  studied  in  which 
particular  emphasis  has  been  placed  on  the  histology  of  whole  lens 
mounts.  Apparently  changes  in  the  lens  epithelium  and  the  periph- 
eral fibers  proceed  the  actual  degeneration  in  the  lens  and  both 
proceed  opacities.  The  feeding  of  myleran  or  the  withholding  of 
tryptophane  from  the  animal  will  also  precipitate  such  cataracts 
and  these  two  methods  will  be  used, in  future  studies.   In  the 
studies  of  ionization  changes  in  the  lens,  the  mitotic  index  of 
the  lens  epitheliuni  may  be  used  as  an  index  of  radiosensitivity. 
Such  an  index  is  apparently  the  highest  in  the  monkey.  The  ion- 
ization changes  in  the  lens  are  remarkably  similar  to  the  degen- 
errtion  with  age  and  may  be  of  value  to  the  study  of  senile 
cataracts.  Doctor  O'Rourke  and  his  group  are  studying  the  effects 
of  steroids  in  uveitiSo  Horse  serum  may  readily  precipitate  uveitis, 
The  extent  of  the  uveitis  may  be  detcrm.ined  by  four  criteria:  1) 
ker- title  precipitates;  2)  aqueous  cellularity;  3)  aqueous  beam;  4) 
iris  hyperemia.   Using  such  criteria  values,  steroidal  drugs  may 
be  tested.   It  has  been  found  tha.t  one-fifth  a  dose  of  prednisone 
is  necessary  to  equal  th-.t  of  the  other  corticoids.   However,  ul- 
timate clearing  of  this  uveitis  is  not  shortened  by  such  a  drug. 
Side  effects,  however,  are  less  with  such  lower  doses.   Doctor  . 
O'Rourke  is  continuing  his  studies  on  ocular  melanom.a  snd  is 
closely  associa.ted  with  the  instrument  development  section  of  the 
Oak  Ridge  Laboratories c   His  prim.ary  interest  is  to  differentiate 
ocular  melanoma  from  other  intraocular  tumors.  A  collimated 
scintillation  counter  has  been  developed  to  aid  in  this  study  and 
a  strain  of  mice  are  utilized  in  which  an  S-91  malignant  melanoma 
has  been  induced o  The  amount  of  escape  of  P-32  in  external  ocular 
muscles,  scleral  tissues,  and  in  the  globe  will  be  studied,  Doctcr 
Bornschein,  Doctor  Wanco,  and  Doctor  Iser  arc  continuing  studies 
on  the  electroretinogram,  and,  in  particular,  the  effects  of  photic 
stimul'^tion  in  the  rise  rate  to  study  accomodation  in  the  optic 
nerve.  They  are  ^Iso  studying  hypothermia  on  the  electroretinogram 
and  controlling  their  temperature  evaluation  from  t^he  cheek-pouch. 
Doctor  Tanaka  and  Doctor  O'Connor  a.re  continuing  their  studies  of 
inflamm_a.tory  diseases  of  the  eye,  in  particular,  trachoma  and  the 
E.K.C.  virus.  The  finding  that  the  A. P.O.  virus  may  grow  on  con- 
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junctival  epithelial  cultures  may  do  much  to  aid  the  study  of 
trachoma.  Labeled  antibodies  are  being  utilized  to  study  the 
predilection  to  ocular  toxoplasmosis.  Doctor  Gunkel  is  continu- 
ing his  instrument  development  section  and  is  further  refining 
his  magnetic  self-recording  screen  and  methods  for  better  evalua- 
tion.of  flicker  fusion  fields.  Doctor  Resnik  and  his  staff  are 
now  studying  the  proteins  of  the  lens  by  fractionation  through 
a  b3se  ion  exchange  resin  and  then  further  separation  by  ultra- 
centrifuge  and  electrophoresis.  Doctor  Resnik  h^s  finished  his 
study  on  alloxan  ani-i  showed  that  it  does  not  form  a  complex  with 
metals  as  previously  determined. 

Doctor  Kurland  in  the  past  year  has  continued  his  studies 
in  amyotrophic  lateral  sclerosis.  In  an  attempt  to  differentiate 
genetic  from,  environmental  factors,  he  carried  on  a  study  am-ong 
the  Chamorro's  in  California  who  migrated  from  Guam.  It  is  Doctor 
Kurland 's  initial  opinion  thet  the  incidence  among  the  Ghamorros 
will  be  as  high  as  in  their  families  back  home.  Doctor  Kurland, 
in  addition,  went  to  Europe  to  the  Archivo  de  Indias  in  Seville, 
Spcin  and  to  the  records  of  the  J^  suits  in  the  Vatican  Library. 
All  the  early  references  he  could  locate  indicated  that  they  were 
a  healthy  and  long-liver"  group  so  his  impression  that  amyotrophic 
lateral  sclerosis  was  introduced  by  the  Spaniards  had  been  strength- 
ened. This  was  further  supported  by  the  possibility  th-t  one  of 
the  Spanish  islands  off  the  mainland  had  an  incidence  much  above 
normal.  At  the  present  Doctor  Kurland  is  working  in  the  Armed 
Forces  Institute  of  Pathology  where  he  is  reviewing  the  cases  of 
amyotrophic  lateral  sclerosis  and  related  disorders  to  further 
understand  such  disease  and  in  hopes  of  finding  some  lead  to 
direct  his  search  for  the  hypothetical  underlying  metabolic  defect. 

Doctor  Ajmone  Marsan,  in  addition  to  his  heavy  clinical  re- 
sponsibilities, has  carried  out,  along  v/ith  Doctor  R-.-lcton,  a  clin- 
ical electroencephalographic  correlation  of  metrazol-induced  seizure 
patterns.   The  MIS  faithfully  reproduced  the  patients'  attack  pat- 
tern in  85^  of  the  cases  and  in  90^  of  the  spontaneous  attacks  ob- 
served while  off  medication.  Motor  lateralizing  signs  are  present 
in  an  unexpectedly  high  nimber  of  temporal  cases.  While  visceral 
or  non-visceral  autom?tisms  may  be  found  in  sites  other  than  the 
temporal  lobe,  if  the  attack  consists  of  automatisms  alone  the  EEG 
is  strikingly  characterized  by  lack  of  changes  or  by  unitemporal 
activation.   If  there  is  automatism  plus  aphasia,  the  EEG  changes 
are  usually  bilateral  temporal.  Other  correlations  can  be  noted 
in  project  number  91.  Doctor  Ajm.one  Marsan  is  continuing  his  inves- 
tig'^tions  in  animals  and  the  recruiting  response  in  cortical  and 
subcortical  structures.   He  finds  a  progressive  activation  of  two 
elements  differing  by  the  num.ber  of  synapses,  waning  indicates  a 
drop  out  of  neurons  of  the  shortest  path.  The  recording  of  non- 
specific responses  from  a  surface  cortical  electrode  and  from  elec- 
trodes at  different  levels  from  within  the  cortex  and  iKiderlying 
white  matter  and  basal  ganglia  with  a  simil^.r  latency  but  with 
recruitment  and  waxing  and  waning  seems  to  indicate  that  such 


events  must  occur  within  the  thalamus.   Doctor  Ralston  .?.nd  Doctor 
Ajmone  Marsan  are  studying  the  effects  of  locally  applied  penicil- 
lin to  the  thalamic  nuclei  and  the  projection  of  the  abnormal 
response.  They  also  find  that  penicillin  placed  in  the  mesial 
thalamus  -'nd  cingulate  gyrus  activates  the  spindle  response. 

With  the  calling  together  of  scientists  throughout  the 
Country  interested  in  cerebral  palsy,  Doctor  Bailey  has  initiated 
a  broad  research  program  in  this  relatively  little  understood 
field,  A  preliminary  protocol  was  formul'^ted  by  this  Committee 
which  will  guide  tho  efforts  of  both  intramural  and  extramural 
research  teams.  Most  of  the  pathological  m.aterial  will  ulti- 
mately pass  through  the  National  Institute  of  N:  urological  Diseases 
and  Blindness  where  it  will  be  reviewed  ly  Doctor  Anatole  Dekaban, 
who  has  recently  joined  the  Int-titute,  Doctor  Dekiban  has,  in  ad- 
dition, initiated  a  large  pre-  and  post-natal  study  in  cooperption 
with  the  Arrr.y  and  Navy  Centers  of  Washington,  with  reference  to 
various  factors  that  may  induce  cerebral  palsy.  He  is,  in  addition, 
working  on  the  embryology  of  the  mouse  brain  in  anticipation  of 
studying  the  effects  of  radiation  at  various  stages  of  fetal  growth 
and  their  correlation  with  lesions  of  the  central  nervous  system.. 
The  Cerebral  Palsy  Program  intr,amurally  has  been  further  strength- 
ened by  the  addition  of  a  pediatric  neurologist,  Doctor  Gordon 
Millichap,  who  has  been  studying  the  effects  of  relaxant  drugs  on 
involuntary  movements  and  rigidity.  Hi.  finds  initially  that  both 
may  be  increased  with  Roserpine  or  decreased  with  Flexin  (2-amiino- 
5-chloro-bcnzoxazole) .   In  addition,  he  is  studying  the  effects  of 
carbonic  anhydrase  inhibitors  on  the  cerebral  seizures  of  childhood. 
He  has  initiate-^  a  study  of  the  incidence  of  precocious  puberty  in 
cerebral  palsied  children. 

These,  then,  are  some  of  the  specific  studies  that  have  been 
undertaken  by  the  Clinical  Investigation  Unit  of  the  National 
Institute  of  Neurological  Diseases  and  Blindness.   39  manuscripts 
have  been  prepcred  or  have  been  published  during  the  past  year, 
and  3  books  are  in  the  process  of  public-'^tion. 
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Objective;   In  the  treatment  of  myasthenia  grnvis,  one  it«m  of 
essential  information  has  long  been  lacking,  and  to  a  certain 
extent,  a, matter  of  controversy.  It  is  knovm  that  .in  many 
myasthenics  assistance  cannot  be  afforded  by  large  amounts  of 
prostigmine,  and,  in  others,  ajmiptoms  may  become  so  severe  that 
the  patient  dies  despite  the  administration  of  large  amounts  of 
this  drug,  which  is  pres\mably  almost  specific  treatment  for  the 
disease.  It  has  been  the  opinion  of  some  'investigators  that  this 
occurs  merely  because  the  patients  are  receiving  an  insufficient 
amount  of  prostigmine.  Others  have  held  the  opinion  that  the 
patients  are  actually  refractory  to  the  drug;  and  some  have  feared 
to  give  large  amounts  of  the  drug  because  of  possible  adverse  af- 
fects on  muscle  strength;  i.e.,  the  patient  might  become  Vireaker 
rather  than  stronger.   Because  critical  data  on  this  problem  are 
lacking,  the  following  investigation  is  con-templated  and  \mdorway. 

•  Method  employed:  To  myasthenic  patients  with  varying  degrees  of 
severity  of  the  disease,  injections  of  prostigmine  are  given  over 
a  period  of  several  hoxirs.   At  first,  only  small  amounts  are  used 
and  this  is  gradually  increased.   This  is  coritinued  until  the 
patient  achieves  an  optimal  response  in  terms  of  increased  strength. 
Concomitantly  the  likelihoodfbr  annoying  side  effects  are  observed. 
At  this  point,  the  injection  is  gradually  increased  to  see  hov; 
long  the  optimal  state  can  be  maintained  and  vi?hat  happens  beyond 
this  point.   Corrolatod  with  this  study  are  measurements  of  serum 
cholinestorase  and  evaluation  of  the  response  of  m.uscle  to  nerve 
stimulation. 
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Patient  Material: 


Admissions: 


Adult  males 
Adult  females 
Children  males 
Children  females 


Avg.  Stay  Days 

"23 
135.8 


Outpatients:   Number  of  patients 
•  Number  of  visits 


Major  finrlings ;   Recently  this  .i?;roup  of  investigators  have  attempted 
to  correlate  all  known  information  on  myasthenia  gravis  into  a 
plausible  scheme  and  to  attempt  animal  experimentation  and  subso- 
qu<-.nt  human  exporimontction  to  demonstrote  the''-.plfiusibility  of  this 
scheme.   If  one  searches  for  a  depolarizing  type  of  agent  such  as 
dectimethonium  in  the  myasthenic  patient  instead  of  nondepolarizing 
agent  such  as  curare,  then  all  research  \.'ork  in  myasthenia  i-Tavis 
can  be  fitted  into  one  scheme.   Repetitive  dosages  of  decamothonium 
will  change  the  block  from  a  depolarizing  type  of  block  to  a  com- 
petitive block.   Some  muscles  are  more  sensitive  to  this  than  are 
others  and  those  are  primarily  the  muscles  affected  in  myasthenia 
gravis.  In  muscles  not  so  affected,  hor^Dvor,  an  increased' tolerance 
to  decamothonium  occurs  as  has  been  demonstnatod  by  Churchill- 
Davidson  in  England,  wheroas  those .muscles  affected  to  the  point 
that  a  corppetitive  block  exists  will  become  worse.  It  would  be 
at  this  stage  that  myasthenia  gravis  would  present.  At  this  stage 
prostigminc  will  reverse  the  conpotitivo  block  and  we  have  dono 
such  in  the  laborr.tory.   If  one  increoses  the  competitive  block  to 
the  point  that  only  5%  of  the  twitch  potential  remains,  then 
prostigraino  or  tonsilon  will  not  reverse  this  block.  However, 
results  in  this  laboratory  demonstrate  that  hexcj-nethonium  will. 
At  the  point  at  which  a  depolarizing  blockade  becomes  a  competitive 
blockade,  tetanus  will  no  longer  be  held  and  will  increase  the 
blockade  as  shoim  in  this  laboratory.   Curare  itself  acts  as  a 
competitive  blockade*   Further  studios,  then,  must  show  if  hexa- 
methonium  v;ill  act  against  curare  as  well  as  against  decamethoniiim. 
If  so,  this  will  be  the  drug  of  choice  in  myasthenia  gravis.   This 
vrould  also  explain  why  the  muscle  of  a  myasthenic  not  affected  by 
the  disease  is  not  resistant  to  decamothonium  while  those  affected 
are  not  susceptible.   It  will  also  explain  why  some  myasthenics 
react  at  some  stages  to  prostigmine  and  not  to  others.   Extracts 
of  the  thymus  also  give  a  blockade  which  resembles  the  depolarizing 
blockade  and  not  a  curarizing  blockade.      .  '  ' 

Approximately  35  cats  and  62  rats  have  been  studied  as  to  the 
affects  of  decamethonium  blockade.  From  these  studies  it  would 
appear  that  the  decamethonium  scries  rapidly  changes  from  a  depol- 
arizing block  to  a  competitive  block  which  is  indistinguishable 
from  curare.  At  this  point  prostigmine  will  alleviate  cither  a 
decamethonium  block  or  a  curare  block  as  will  hexomethonium. 
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It   is   tlierei'ore   apparent  thot  the    only  v/ay  to   solve   this 
problem  is   direct   electrical  recording;  off  a   sinr^le  notor   end 
plate   and   a    single  nuscle   fiber.      This   required  ■coi-'plete   retooling 
of  the   laboratory,  which  has   nov;  been  acoonplishcd ,  and  vdth  the 
aid   of  Doctor   Paul  Fatt   fron  England  vre  have   been  able   to   record 
notor  end   plate   potential   on  the    isolated   sartorius  nuscle    of  the 
frog,   fron  the  nuscles   of  the   intact  frog,   and   fron  the   nusoles 
of   the   intact  rat.      This  has   been  the    first  tine   thD.t  rotor   end 
plate  ■p'otentia la  have   been  recorded   fron  the   intact  aninal.      The 
next   sta.-'e  v/ill  be   recording  fron  r^yasthenio  nuscle   of  the   hunan 
patient. 

Significance   to  nouroloficel   research;      Prinary   studies    on  a   f'c\r 
p£~tTents   indicated   that    in   sore   ptticnts,   at   least,   adverse   sjTi.ptons 
v;ill  appear  before   nyasthcnia    s^.niptons   can  be   co'^'plctely  relieyed, 
even  ^'hcn  f n  attenpt   is   nade   to   control  these    side   effects   by  the 
adninistrttion  of   specific   antidotes.      Anong  the  adverse    s^Tiptons 
rrhich  have   been   noted   is  the   decline   in  nuscle    strength,    even 
''rcatcr  than  the  YT,al-'ness   prior   to  ■'"he   adninistration' of   prostignine. 
If  further   study  can  corroborate  thasc    findings   or   further'  ana'lyzc 
then,   that   should  have   significant   inplicctions   for   the   trcatnont 
of  t'-.c   disease   and  nay  cast    sono  light   on  the   nature    of  the   disease. 

Direct  electrical' recording  fron  the  notor'  end   plate   and   its 
rmsolo    fiber  will   be   the   only;way  tha't   direct  evidence  nay  be   found 
for  a    cor^petitive   or   depolarizing   su,bstannc   in. the  n^/r.  st'-^enic    patient. 

Proposed    course   of  'the   project;      This    project  will  beconc   the  najor 
research   effort   of   the   nedical  branch   of   th'is    Institute   in  the   coning 
year,   and  beds  vdll  be   na  de.. available   for   nyesthenia    gr^-vis   patients 
if   the    initial   studies 'are    successful. 


R.P.C.  2 
December  1955 


Analysis  of  NIH  Program  Activities 
Budget  Data 


10.   NINDB-1  (C) 
■  SERIAL  NO. 


11.   BUDGET  DATA! 


12.  BUDGET  ACTIVITY:  RESEARCH 

13.  NONE. 
lU,      NONE. 


Honors,  Awards,  and  Publications 

16.   PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955: 

Rowland,  L.P.,  Korengold,  M.C.,  Jaffe,  I. A.,  Berg,  L.  and 
Shy,  G.  M.   Prostigmine-Induced  muscle  weakness  in 
myasthenia  gravis  patients.  ...,:.. 

Nevirology,  Vol.  5,  No.  2,  February,  1955. 

Rowland,  Lewis  P. 

Prostigmin-responsiveness  and  the  diagnosis  of  myasthenia 

gravis. 

Neurology,  Vol.  5,  No.  9,  September,  1955. 

17^!      HONORS  AND  AW/iRDS  TO  PERSONNEL  DURING  1955? 
None 
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.Analysis  of  NIH  Program  Activities 
Project  Description 


1,  Neurological  Diseases  and  Blindness    2.  Medical  Neurology 
INSTITUTE  "  .  BRANCH 

3.   Neurological  Disorders  Service  U=     _____    5.  NINDB-2_(C) 
SECTION         "  ■"""  LOCATION       SLRIAL"nO. 

6.   Ionic  Exchange  in  IvTeuroriiuscular  Disease , 

PROJECT  TITLE 


7.  G.  Milton  Shv.  M.  D. 


PRINCIPAL  INVESTIGATOR 

84   Beni  Horvath .  M,  D, .  Leonard  Berg,  M.  P.,  and  Donald  Cummings 
OTHE,R  INVESTIGATORS 

9.   PROJECT  DESCRIPTION; 

Objective;  Proposed  plan  tg  determine  the  effect  of  potassium 
metabolism,  in  particular,  intracellular  concentrations  of 
potassiiun  in  neuromuscular  disorders,  by  the  use  of  tracer 
elements  and  flame  photometry  and  the  utilization  of  specific 
pharmacological  agents. 

Method  Employed;  ,  Clinical  material  will  be  subjects  with 
muscular  dystrophy,  myasthenia  gravis,  myotonia,  and  myositis. 
Biopsies  will  be  removed  from  'such  subjects  under  major  nerve 
block.   Our  modification  of  the  Boyle-Conway  technique  will  be 
used  for  extracellular  space.   This  procedure  will  continue  to 
be.  controlled  by  conscientious  objectors.  Animal  experimenta- 
tion will  be  continued  i-n  rabbits,  rats  and  guinea  pigs,  the 
experimentation  on  goats  having  now  been  terminated. 

Patient  Material: 

No.         Avg.  Stay  Days 

Admissions:  Adult  males  H  31.3 

Adult  females  5  •  38 

Children  male      •    7  30.9 

Children  females        q 

Outpatient;  Number  of  patients      0 
Number  of  visits  ■ 

Major  Findings;  Within  the  last  year  this  unit  has  established 
a  technique  whereby  the  sodium  and  potassium  of  residual  muscle 
and  the  amount  of  potassium  exchanged  in  residual  muscle  can  be 
determined  in  various  diseases.  In  muscular  dystrophy  it  has 
been  demonstrated  that  potassium  is  low  and  sodium  is  high,  and 
a  regression  curve  may  be  drawn  between  the  two.  In  spite  of  this, 
however,  the  potassium  turnover  of  microcuries  per  milliequivalent 


•R.P.C.   1   (c) 
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SERIAL  NO. 
9.      PROJECT' DESCRIPTION  (Continued) 

ia  vrithin  the  rang-o   6f  noir^nl  dcr  onstrotinp  this  result 
to  bo  tl'.c   effect  and  not  the   cause   of  the   riiscasc.      In     ' 
nycsthenia    p-rc-^is    this   technique   has   boon  utilized   to  deronstratc 
that  the  .defect   in  potassiiu'i   lies   in  an   inability  to   enter  the 
cell   or   an  excess    leakog-c   fron  the   cell,      '^.c   first  has   been  re- 
lated to   the   Dnticholine   esterase    ,rv]~oup  of   drur^s   on'""   tf^e   second 
to  the   choline   acctylasc    systen.      Initial   results    of   this  v^erc 
rerortcd  at  the  Myasthenia    Gravis  Foundation  Confcrr'noc .   ■ 

1)  Residual 'nusclc   tissue    of  patients  ydth  nusculrr  dys- 
trophy  contains   an  elevated   sodiun  and  reduced   potuss;iur\  concen- 
tration.     Such   concentrations  nay  be    correlated  with "the   decrease 
of  residual   fiber  I'atcr,      There   is   a    sipnifiocnt   correlation  be- 
tween the   lov^jring   of  the    potassiun  concentration  and  the   eleva- 
tion  of  the    sodiun  concentration. 

2)  The   utilization  of   iodinatcd   albunin  denonstrates   that 
the   dystrophic   patient  cither   fractionates   protein  mthin  his 
blood   vessels   or  abnornally  fractionates   it  fron  a   vessel  v/hosc 
pcrr.cability   is    increased.      Thus,   the   dystrophic   pvtient  nay 
show  concentrations  up  to   50%  by  using  iodinatcd  albunin,  whereas 
such   concentrations  will  be    8  .to.  lO^vj-hcn   Chroniun  51  targed  red 
cells  arc   used.  .      Since   the   sane .  nusclc    th;  t    shows   50/?  vascularity 
vdth    iodinatcd   albunin   shov/s'but   10  ncqs.    of   potassiun  per  kg., 
tfais   in' T'".:' lity  then  could  not  be   explained   on  increosinr  vascular- 
ity  since   blood   alone  vrould    furnish  ; 2 5  ncqs,    of  pota  ssliri. 
Further   studies  to  find  v/hat  happcn-s.  to   protein  in  nusculi'.  r 
dystrophy  arc   being  carried   out. 

3)  .A  rx'thod   is  described    for   the  ncasure-^.-nt   of  the   e^-'ount 
of   potassiun  exchanged   in   22 'hours -in  the  whole   hunrn  body.      A 
probedurc   is   presented   to   cstinate  thr  rate   of  potassiun  turno\-er 
in  hur-an  r.uscle.  .    By  using  the    first  of   these  nethods  riusf^ular 
dystrophy  patients   appear  to  turn   ovrr   less   potassiun  in  22  hours 
than   control   subjects.      The   index  of   the   pptassiun  turno""''-'r   of 
the   nii^cle   as  ncasured  by  ■f'hc   second  nethod   is   independent   of 
the.  anount   of   potassiun  exchanged   in.  22  he\;irs   in   the  v/hol'"   body. 

.    The   ihd'"x   of   potassiun  exchanged   in  .r'ystrophic  nusclc    is    in  the 
sane   range   as   norr-al  nusclc. 

Significance   to   Ncurologi'^al  Research;      It    is  antieipatcd   that 
the   role   of  potassiun  oxchangc    is  nuch  nore    inportont  to  the 
general   problcn.  of  nyasthcnia,  nyotnnia   and  nus^le  v/asting  than 
the    individual  analysis   of  the    potassiuii  level    of  serun  or   urine 
at  any   one   tir-c.      The  relationship  extends   to  the   field   of  endo- 
crine  and  netaholic'     disorders   as  veil   as   spcific   neuro:  lusaular 
disorders. 

Proposed   course    of  project;      No  ?i.ore   studios   of  ionic  'Concentra- 
tion  or   ionic 'cxchcngc   t  re    'r^ontcnplated.   Further   studies   of   the 
fate   of  injected   protein 'in   dystrophic   patients  \7ill   be    carried 
■  out •  '         ■      ■ 
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Budget  Data 


10.   NINDB-2  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 


12.  BUDGET  ACTIVITY:  RESEARCH. 

13.  NONE. 
U.   NONE. 


Honors,  Awards,  and  Publications 


16.  PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955: 

Horvath,  B. ,  Berg,  L. ,  Cummings,  D.  J.,  and  Shy,  G.  M. 
Muscular  Dystrophy.  Cation  Concentrations  in  Residual  Muscle, 
J.  of  Applied  Physiology,  Vol.  8,  No.l,  July,  1955. 

Berg,  L. ,  Ebaugh,  F.  G.,  Shy,  G.  M. ,  Horvath,  B.  and 
Cummings,  D.  J.   Musciilar  Dystrophy.  Blood  Content  of 
Dystrophic  Muscles. 
J.  of  Applied  Physiology,  Vol.  8,  No.  1,  July,  1955. 

Shy,  G.  M. ,  Cummings,  D.  J.,  Berg,  L.  and  Horvath,  B. 
Muscular  Dystrophy.   Potassium  Exchange  in  Residual  Muscle. 
J.  of  Applied  Physiology,  Vol.  8,  No.  1,  July,  1955. 


17.   HONORS  AND  AWARDS  TO  PERSONNEL  DURING  1955: 
None 
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Analysis  of  NIH  Program  Activities 
Project  Description 


1.   Neurology 2.  Medical  Neurology 

INSTITUTE      '  LABORJiTORY  OR  BRANCH 

3.   Neurological  Disorders  Service   4.  5.   NIND6-3  (C) 

SECTION  LOCATION       SERIAL  NO. 

6.  An  Investigation  of  the  Relationship  Between  Blood  and  Spinal 

Fluid  Glucose, 

PROJECT  TITLE 

7 .  Leonard  Berg.  M.  D. 
PRINCIPAL  INVESTIGATOR 

8.  G.  M.  Shy.  M.  D.  and  Donald  Cummings 
OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

Pro.iect;  An  investigation  of  the  relationship  between  blood 
and  spinal  fluid  glucose. 

Objectives:  1.  Elucidation  of  mechanisms  of  glucose  transfer 
across  blood-fluid  barriers,  of  glucose  utilization  in  brain 
and  spinal  fluid  in  normal  and  disease  states. 

2.  Elucidation  of  details  of  cerebrospinal  fluid 
function. 

Methods  Employed;  The  quantity  of  glucose  and  its  degradation 
products  in  the  spinal  fluid  will  be  followed  during  experimentally 
produced  changes  in  the  blood  glucose.  Experiments  will  be 
performed  on  suitable  laboratory  animals  in  their  normal  state 
as  well  as  during  various  kinds  of  meningitis.  A  new  experimental 
method,  namely  the  use  of  radioactive  glucose  to  follow  glucose 
metabolism  of  spinal  fluid,  will  be  introduced  after  preliminary 
utilizing  non-radioactive  techniques. 

Ma.i or  Findings ;  Methods  have  been  developed  for  the  identification, 
elimination  and  isolation  of  glucose  in  plasma  and  spinal  fluid. 
Isolation  of  the  compound  was  necessary  primary  to  the  tracing  of 
radioactive  glucose  because  of  the  obvious  necessity  of  separating 
the  parent  compound  from  radioactive  degradation  products  for 
counting  purposes.  Thus  far  the  work  has  been  confined  to  in  vitro 
experiments.   The  methods  and  yields  appear  to  be  satisfactory. 

Significance  to  Neurology  Research;   It  is  expected  that  information 
will  be  gained  relative  to  general  problems  of  cerebrospinal  fluid 
physiology.  Advances  in  knowledge  about  mechanisms  and  treatment 
of  meningitis  and  hydrocephalus  arc  goals  of  this  project. 

Proposed  Course  of  Pro.iect;  Terminated  because  of  investigator 
leaving  Institute. 
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10.     NINDB-3    (G) 
SERIAL  NO. 


11.      BUDGET  DATA: 


12.  BUDGET  ACTIVITY:  RESEARCH. 

13.  NONE.. 

14.  NONE. 


Honors,  Awards,  and  Publications 

16.  PUBLICATIONS  FROM  THIS  PROJECT  DIEING  1955! 

None 

17.  HONORS  AND  AWIRDS  TO  PERSONNEL  DURING  1955: 

None 
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1.  Neurology 2.  Medical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH 

3.   Neurological  Disorders  Service  A. 5.   NINDB-A  (C) 

SECTION  LOCATION        SERIAL  NO. 

6.  Experimental  Reduction  of  Reflex  Activity  in  Special  Disease  States 
PROJECT  TITLE 

7.  M.  C.  Korengold.  M.  D.      . 
PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 

9.   PROJECT  DESCRIPTION; 

Project:  Experimental  Reduction  of  Reflex  Activity  in  Special 
Disease  States. 

Objectives;  To  determine  response  of  reflex  activity  in 
specially  prepared  laboratory  animals  to  various  drugs  in  an 
attempt  to  achieve  a  reduction  in  this  activity. 

Methods  Employed;  With  the  use  of  suitable  laboratory  animals, 
experimental  transection  procedures  are  performed.  Correlations 
are  to  be  made  between  state  of  their  reflex  activity  as  in- 
fluenced by  various  neuromuscular  blocking  agents.  Of  particular 
interest  will  be  response  to  various  curare  and  synthetic  curare- 
like preparations,  such  as  d-tubocurarine ,  repository  tubocurarine, 
flakedilj  succinyl  choline,  metubine,  and  syncurine.  A  study 
will  be  made  of  effects  of  such  medication  upon  the  reflex  activity, 
as  well  as  any  associated  side  reactions  involving  other  areas 
of  the  animal. 

Major  Findings;  None. 

Significance  to  Neurological  Research;   It  would  be  of  considerable 
value  to  learn  more  about  the  use  of  blocking  agents  in  diseases 
in  which  spasticity  is  a  major  disability.   This  would  be  of  value 
in  elucidating  further  information  about  the  natiire  of  tone  and 
factors  that  might  influence  it. 

Proposed  Course  of  Project;  No  change. 
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Budget  Data 


10.  NINDB-£_XC) 
SERIAL  NO. 


11.   BUDGET  DATA; 


12.  BUDGET  ACTIVITY!  RESEilRCH. 

13.  NONE. 
14-.   NONE. 


Honors,  Awards,  and  Publications 

16.  PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955: 

None 

17.  HONORS  AND  AW/J^DS  TO  PERSONNEL  DURING  1955: 

None 
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Project  Description 


1.  Neurology 2.  Medical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH 

3.  Neurological  Disorders  Service  4.  5.  NINDB-5  (C' 

SECTION  LOCATION       SERIAL  NO. 

6 .   Protein  Studies  in  the  Hereditary  Ataxias 


PROJECT  TITLE 

7. 

M.  C.  Korengold.  M.  D. 

PRINCIPAL  INVESTIGATOR 

8. 

I.  Jaffe.  M.  D.  and  C.  Wells'. 

M.  D. 

OTHER  INVESTIGATORS 

9.   PROJECT  DESCRIPTION; 

Projects  Protein  studies  in  the  hereditary  ataxias. 

Objectives:  To  determine  the  qualitative  and  quantitative  protein 
components  of  the  cerebral  spinal  fluid  and  their  relationship  to 
serum  proteins  and  other  examinations  of  protein  normalcy. 

Methods  Employed:  Patients  are  to  be  suitably  screened  in  the 
Out-Patient  Department  for  disease  consistent  with  the  diagnosis 
of  Cerebellar  Ataxia.   These  people  will  then  be  admitted  as 
in-patients  and  blood  studies  consisting  of  total  and  fractional 
proteins,  cephalin  flocculation,  and  thymol  turbidities  will  be 
run.  Spinal  fluid  will  be  examined  for  its  differential  protein 
content  by  means  of  paper  electrophoresis.  Similar  studies  will 
be  run  on  serum  by  means  of  paper  electrophoresis,  so  that 
adequate  comparisons  can  be  made  on  the  significance  of  protein 
abnormalities  appearing  in  either  area. 

Patient  Material;  No,      Avg.  Stay  Days 

Admissions:  Adult  males  6  34.2 

Adult  females  2  25 

Children  male  1  6 

Children  female 

Outpatient:  Number  of  patients     2 
Number  of  visits      2 


R.P.C.    1   (i) 
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Major   finc'lnp-s  ;      PL.ticnts  v/ith   hereditary   cerebellar   atcxin   denon- 
strtutc  the  highest  ar.ount   of   ganria    n;lobulin  in  the   spinel   fluid 
thi:  t  vfc  !ir  i^c   as  yet  dctcrnined.      Since   the   presence    of  an   increased 
crcr-ya    c-lobulin  in  the    spinal  fluid   has   been   stated   to   be    specific 
for  nultipl..    sclerosis  bj"   sore   nodical   centers   and   since   the   ;  vcran-c 
case    of   cerebellar  ataxia   is    diagnosed   by  the   uninitiated  as  r^.ultiple 
sclerosis,   it  would   appear  that  these  findinp-s   are   of  inportancc   in 
ti..To  vaysj    l)  to   show  that   en   increase   in   ganna    jrlobulin  is  not 
specific   to  nultiplc    sclerosis;   and,   2)  that   this   is   the    sinrle 
ncuroJorioal   disease  which  gives   the    largest   quantity   of    gani-va 
plobulint      The   reason   for  the   latter   is   not  clear  and   a    proposed 
course    of  this   project  mil  be   to^'ord   clucidatinn:  protein  nctabolisn 
in  this   riisordcr. 

Sip-nif icancc    to  N.-urelo^'i'^al  Research!      To  assist  in  Irarninp:  ncvr 
infor^M'tion  about   a    syster''.  disease   th-  t  ray  pro'-'c   of  value   in   corrcl- 
atinf;  protein  abnor-a  lities   in  this   crri'''ition  v'ith   --heni-al   abnornal- 
itics-  found   in   other   dc-'yolinizint?:   states.      This  ^ay  lead   to   pre- 
viously undcscribcd  abnorrielities   that  r^ay  be    of  --alue   in  better 
undcrstandinr:  the    n.  ture   of  this    ■^iscaso  c  n'^   assist   in  providinfr 
a    clue    for   posFihlc    future    therapy, 

Prcpcscd    Course    of  Project:      A  proposed    oo^irsc    of  this   project  v.dll 
be    tov.-arrT   elu'^idatinr   protein  nctabolisn  in   t!  is    r!isor'"''cr . 
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Budget  Data 


10.   NINDB-5  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 


12.  BUDGET  ACTIVITY:   RESEARCH. 

13.  NONE. 

14.  NONE. 


Honors,  Awards,  and  Publications 

16.  PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955: 

None 

17.  HONORS   AND  AW/iRDS  TO  PERSONNEL  DURING  1955: 

None 


R.P.C.    1 
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Analysis   of   NIH  Program  Activities 
Project   Description   Sheet 


1.      ATeirrolqcLical   Diseases  and_  Blindness  8.      Ifedi cal    Neurolpcjii 

"institute  """  BIu^NCH" 


3.      Neurological   Disorder  Serv^ice        4.  _„     5.   RIJ^DB -6'  Ic^^ 

'section    ""~     "'■*'"■  ■  "■"  Toe ^i ON         se:'ial'no.~ 


6.      Hi^stovatholo^ical    Invest  igat  ions  j)J  Neuromuscular  Lli sord^e_r_s 
PRO  J  EOT  ~f  I  tie' '"  ~  


7.  G.    Milton   ShUf    i!.D> 
■   PElflCIPLE   INVESTIGATOR 


J.    Godwin   Greenfield^    //.,  D.  ,  Ellsworth    C.  Jilvord,    il. D.__ 

Leonard  Be raj,_  Ll.D^         __ 

':THER' INVEST  IG/iTORS"'"" 


PRCIJEJOT,  DESCRIPTION  ■     '  ^ 

ilt)J.e,ct_i_ue,s.*  Two    in   nature   —  I.  To   determine   histological 
foundations  for  neurormscular  diseases     2.  To   carry   on 
further  studies    in   elucidation   of   some   of   the   pathological 
changes  noted. 

Method  employed:      Sections   of  muscle  and   peripheral    nerve 
are   exam.ined  following   paraffin   embedding  and  frozen 
sectioning   with   a   variety    of   techniques    to   demonstrate 
anatomical    changes    in   cross   striationsp    nuclei^,    connective 
tissue f    reticulin^    nerve   axons   and,    lipids. 

F3^tJA^A,J''19J'.e,Li9J:.'      C)ne  hundred   and    seventy-six   patients 
ohiaine'd  from  the   D.edical   Neurology   Branchj,    NINDB  . 

Uo-Jo T.Jpndingsj      One   hundred  and   seventy-six  muscle 
biopsies   from  a   variety  .of  neuromuscular   disorders    includinc 
riiuscular  dystrophy ^    myasthenia    gravis,    myositis   and 
neuropathies  have    been    received  and   studied.      The   first 
objective   has   been  accomplished   in  an      Atlas   of  Pathology 
of  Neuromuscular  Disease ."      It   has   been   completed  and  will 
be   published  by   E.    &   S.    Livingstone   at   Edinburgh, 

Conclusions :      In  most   neuromuscular  disorders   clinical    and 
histological    observat  ions   complement    each   other,    thus 
allowing   classical    examples   of  neurogenic  muscular 
atrophieSf    dystrophia   myotonicOf    rayasthenia   graviSf    and 
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other  diseases   to   he    relatively   easily    recognized.      In 
such    cases,    studied   by  many    investigators   over   several 
decades,    the   areas   of  disagreement   generally   concern   those 
of  more   precise   etiology  and  pathogenesis   rather   than   of 
observation  and   interpretation   of   clinical   and  microscopic 
abnormal ities. 

In  many    cases,    however,    there    is  a   discrepancy    between   the 
clinical   and  histological    observations.      In   certain   of 
these,    if   the  histological    observations  are   clear-cut ,    and 
if   the    clinical    observations  are   not   unequivocal ,    one  may 
well   accept    the   histological    diagnosis,    recognizing   that 
there  are   exceptions   to   any    clinical    rule  and   that    the 
microscope  might   well    reveal    changes  which   otherwise  would 
not    be    recognizable.      Thus,    distal   muscular   syndromes    include 
not   only    the  usual    '-neurogenic"  muscular  atrophies  and 
dystrophia  myotonica   but   also    "inflammatory-'   and 
''degenerative"   forms  of   '-myogenic"   disease.      Furthermore, 
among   the   cases  with   proximal   muscular  weakness   and 
wasting   there  are   a  few  cases   of   "neurogenic''-   muscle 
atrophy,    especially   amyotrophic   lateral    sclerosis  and 
'■flabby    infants''- ,    and  of  dystrophia  myotonica. 

In   certain  other   cases,    hovjever,    the  discrepancy    between 
the   clinical   and  histological    observations    is   less   easily 
resolved.      In   our   experience   this    is   true   of   the   proximal 
muscular  syndromes    in  which  an  attempt    is  made  histo- 
logically  to   distinguish   between    '-inflammatory-'  and 
''degenerative"   disorders :    i.e.,    between  various  forms  of 
''muscular  dystrophy"  and   '-myositis'' ,      We  have  not    been 
able   to    reach  any    satisfactory   solution   to   this   difficult 
problem.      At    times   one  wonders  whether   the  muscle   biopsy 
is    really   helpful,    but    this   pessimistic  view  cannot    long 
be  maintained:    one   cannot   help   but   feel    that   further   study 
of  more   cases  will    disclose   the  answers.      In   this 
situation  we   have   found   that    the  microscopist    preferably 
should  not   know  the   clinical    impressions :   we  have 
repeatedly    seen   how   remarkably   difficult    it    is   to    record 
unbiased  observations    if   the   clinical    diagnosis    is   known. 
If  accurate   observations   can   be  made,    recorded,    carefully 
analyzed   and  cont  inuously    reviewed,    our  present    ignorance 
and   confusion   will    be    replaced   by   understanding  as   the 
result   of   continued   investigations. 

Significance    to   neurological    research   as   can    be    seen   from 
the    results:     Many    controversial   fields   are   present    in 
the    correlation   of   clinical    disease   and  muscle  pathology . 
This   study   has   clarified   the   points   listed  above,    but    in 
addit  ion,    has    raised  additional    controversies.      An 
original    classification   of  diseases   of   the   lower  motor 
neuron  has   been   offered.      An  atlas  with   some   seventy 
colored  prints  will    be  available    in  March    to  aid  other 
investigators    in   their   studies   of   these   diseases. 
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ProiDOsed   course   of   the   yroject:   The   proposed   course   of 
this   project   will    reside   around  the   second  objective :    the 
elucidations   of  particular  pathological    changes  associated 
with   neuromuscular   disease.      In   part  icularf    this   will 
reside    in   the  fields   of  Polarizing  iSicroscopy   and 
Electron  Microscopy .      This    is   of  particular   interest    in 
the   proximal   myopathies  uihere   structural    detail   may    s'  ' 
be   present   with   changes   in   the   biorefractility   of   the 
muscle  fiber. 


)till 
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Analysis   of  NIH  Program  Activities 
Budget   Data 


10,      NINDB        (C-2) 
SERIAL  NO. 


11.      Budget    Data 


12.      BUDGET  ACTIVITY:      Research 


13. 

NONE 


14. 

NONE 


Honors,    Awards,    and  Publications 


16,  Publications 

Atlas  of  Muscle  Pathology.      E.   &  S.    Livingstone,   Edinburgh, 
England . 

17,  Honors   and  Awards 

NONE 
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Project  Description 


1.   Neurology 2.  Medical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH 

3.   Neurological  Disorders  Service   4..  5.   NINDB-7  (C) 

SECTION  LOCATION      SERIAL  NO. 

6.  Study  of  the  short-term  effect  of  INK  on  the  course  of  Multiple 
Sclerosis. 


PROJECT  TITLE 

7. 

G.'-^R.  Haase.  M,  D.  and  M.  C.  Korengold.  M.  D. 

PRINCIPAL  INVESTIGATORS 

8. 

Kenneth  R.  Magee.  M.  D.  and  Leonard  Berg.  M.  D. 

OTHER  INVESTIGATORS 

9.   PROJECT  DESCRIPTION; 

Project:  Study  of  the  short-term  effect  of  INH  on  the  course  of 
Multiple  Sclerosis,  which  were  described  as  dramatic  in  a  recent 
study.   (The  Effects  of  Isoniazid  on  Patients  with  Multiple 
Sclerosis,  Kurtzke  and  Berlin,  The  Am.  Rev.  of  Tuberculosis, 
Vol.  70,  No.  U,   October,  1954.) 

Methods  Employed;   This  was  a  clinical  study.  Patients  who  were 
clearly  afflicted  with  multiple  sclerosis  were  followed  as  in- 
and  Outpatients.   The  total  patient  group  was  divided  into  two 
sub-groups,  which  were  matched  as  nearly  as  possible.  Employing 
the  "double-blind  method",  one  sub-group  received  INH  while  the 
control  group  received  a  placebo.   Both  groups  were  re-examined 
frequently  to  determine  any  alterations  in  the  patient's  status. 
The  criteria  for  inclusion  in  the  study  included  a  clear-cut 
dissemination  of  lesions  within  the  central  nervous  system  and  a 
dissemination  in  the  onset  of  various  unrelated  symptoms  in  time. 
Such  patients  in  whom  the  diagnosis  was  questionable  were  excluded 
from  participation  in  the  study. 


Patient  Material: 

No. 

Average  Stay 

Admissions:  Adult  males 

Adult  females 
Children  male 
Children  female 

7 
U 

90  days 
90  days 

Outpatient:  Number  of  patients 
Number  of  visits 

70 

200 

R.P.C.  1(a)  NINDB-7  (C) 
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Ma.ior  Findings;  Acute  exacerbations  were  not  prevented  by  the 
use  of  INH  and  beneficial  effects  of  INH  in  multiple  sclerosis 
were  not  proved. 

Significance  to  Neurological  Research;  A  major  research  project 
is  at  present  underway  in  the  Veterans'  Administration  based  on 
the  work  of  Kurtzke  and  Berlin  as  to  the  effects  of  INH  in 
multiple  sclerosis.   This  study  was  the  first  controlled  double- 
blind  study  and  does  not  support  the  findings  of  Kurtzke  and 
Berlin. 

Proposed  course  of  Project;  Terminated. 
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10.   iJI,NDB:z2LJ;C) 

SERIAL  NO. 


11.   BUDGET  DATA: 


12.   BUDGET  ACTIVITY:     RESEARCH 


13.   NONE. 


14..   NONE . 


Honors,  Awards,  and  Publications 

16.   PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955: 

Korengold,  M.  D.,  Haase,  G.  R.,  Berg,  L. ,  and  Magee,  K.  R. 
Isonicotifiic  Acid  Hydrazide  in  Multiple  Sclerosis. 
J.  Neurology,  Vol.  5,  No.  11,  November,  1955. 

VT.      HONORS  AND  AWARDS  TO  PERSONNEL  DURING  1955:  ~ 

None 
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Project  Description  Sheet 


1.  Neurological  Diseases  and  Blindness   2.  Medical  Neurology 
INSTITUTE  BRANCH 

3.  Neurological  Disorders  Service  U.  ~ 5.   NINDB-8  (-C ) 

SECTION    "  LOCATION        SERIAL  NO. 

6 .  Recording  of  Motor  End  Plate  Potentials  of  Mammalian  Muscles 
PROJECT  TITLE 

Specifically  in  Normal  and  Myasthenic  Man 

7.  G.  Milton  Shv.  M.D..  Choh-Luh  Li.  M.D..  Paul  Fatt.  M.D. 

PRINCIPAL  INVESTIGATORS 

8.  Mr.    Jay  Vfells 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objective ;  To  determine  if  substances  are  present  that  compete  with 
or  block  release  of  myoneurol  humoral  substances  in  myasthenia  gravis, 
or  if  depolarization  exists. 

Method  employed :  Micro-electrode  recording  from  within  the  single 
muscle  fiber  by  means  of  the  technique  described  by  Fatt  and  Katz 
will  be  utilized.  The  lumbricalis  muscle  will  be  the  one  recorded. 
The  ulnar  nerve  will  be  stimulated  in  the  forearm  and  the  intramuscular 
potential  recorded  through  a  ,5  micron  diameter  glass  pipette  led 
through  a  cathode  follower.  The  motor  end  plate  potential  and  the 
action  potential  will  be  recorded  by  an  AC  beam  of  the  Dumont  Scope. 
The  resting  potential  muscle  will  be  recorded  on  a  DC  beam. 

Patient  Material ;  None  to  date. 

Major  Findings;  Motor  end  plate  potentials  have  been  successfully 
recorded  from  curarized  muscle  of  frog  and  rat  to  date,  as  well  as 
the  resting  potential. 

Significance  to  neurological  research;   If  the  substance  causing 
myasthenia  gravis  is  a  curarizing  material,  then  a  given  end  plate 
potential  would  demonstrate  no  spectrum  in  it's  amplitude.   If  the 
difficulty  is  in  the  release  of  acetylcholyne  then  a  spectrum  should 
be  seen.   The  presence  of  a  motor  end  plate  potential  without  the 
simultaneous  firing  of  the  muscle  is  indicative  that  one  of  these 
mechanisms  is  in  action. 

Proposed  course  of  project;  A  number  of  patients  will  be  admitted 
with  selective  weakness  to  isolated  muscles  which  will  render  recording 
from  such  muscles  easy  when  nerves  supply  in  such  muscles  are 
stimulated  at  some  distance.   If  isolated  motor  end  plate  potentials 
are  found,  then  various  drugs  will  be  given  intra-arterially  to  try 
to  change  the  electrical  recording. 
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10.  NINDB-8  (c; 
SERIAL  NO. 


11.   BUDGET  DATA 


12.  BUDGET  ACTIVITY:  Research 

13 .  None 
14..  None 


Honors,  Av;ards,  and  Publications 


16.  PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955:     None 

17.  HONORS  AND  AWARDS  TO  PERSONl^EL  DURING  1955?      jjone 
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Project  Description  Sheet 


1.  Neurological  Diseases  and  Blindness     2.  Medical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH 

•3.  Neurological  Disorders  Service   A.      -        5.  NINDB-9  (C) 
SECTION  LOCATION         SERIAL  NO. 

6.  Studies  in  Myoclonus. 
PROJECT  TITLE 

7.  Charles  E.  Wells.  M.  D. 
PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 
PROJECT  DESCRIPTION: 


Objective;  To  further  elucidate  the  nature  of  myoclonus,  especially 
in  regard  to  its  clinical,  electrical,  and  pathologic  aspects;  to 
assess  the  value  of  various  drugs  upon  the  myoclonus;  and  especially 
to  establish  this  as  a  clear  entity  separate  from  other  forms  of 
abnormal  movements. 

Method  employed:  Patients  will  be  studied  by  means  of  electro- 
myography and  electroencephalography,  in  addition  to  extensive 
clinical  descriptions  and  evaluations.   Movies  will  be  made  where 
possible  to  correlate  clinical  and  pathologic  findings, 

Ma.ior  Findings;  Two  patients  with  myoclonus  have  been  studied 
within  the  past  year  by  the  methods  described  above  correlating 
electroencephalographic  and  electromyographic  changes  with  the 
clinical  findings.   In  one  of  these  patients,  complete  pathological 
correlation  has  also  been  possible. 

Significance  to  Neurological  Research;  The  subject  of  myoclonus 
is  marked  in  the  literature  by  a  mass  of  unclear  descriptions 
and  indistinct  tenninology.   It  is  hoped  that  a  systematic  study 
of  the  condition  will  lead  to  its  clear  definition  as  a  clinical 
entity. 

Proposed  course  of  Project;   It  is  proposed  to  study  as  many 
patients  as  possible  with  this  condition  during  the  next  year, 
with  the  wish  that  perhaps  five  patients  id.ll  be  available  for 
study. 
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10.  NINDB-9  fC) 
SERIAL  WO. 


11.   BUDGET  DATA 


EST. 
EXPEND . 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENT 

PROF. 

OTHER 

TOTAL 

.  PROF. 

OTHER 

TOTAL 

DAYS 

FY  1956 

FY  1957  1 

1 

12.   BUDGET  ACTIVITY! 

RESEARCH  /ZJ         ADMINISTRATION       JZJ 

REVIEW  &  APPROVAL   /~7    TECHNICAL  ASSISTANCE  /""/ 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNF,L 
FOR  THIS  PROJECT  IN  EITHER  1956  or  1957:   IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO. 

None 


1^-.      IF  THIS  PROJECT  RESEMBLES,   COMPLEMENTS,    OR  PARALLELS  RESEiiRCH 

DONE  ELSEMERE  IN  THE,  PUBLIC   HEALTH  SERVICE   IDENTIFY  SUCH  PROJECT. 


None 


16.   PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955: 
None 


17.   HONORS  AND  AWARDS  TO  PERSONNEL  DURING  1955: 
None 
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1.  Neurology 2,  Medical  Neurology 

INSTITUTE  BRANCH 

3.   Neurological  Disordera  Service    Ij,, 5.  NINDB-10  (C) 

SECTION  LOCATION       SERIAL  NO. 

6 .  Clinical  Studies  on  Amyotrophic  Lateral  Sclerosis. 

PROJECT  TITLE 

7.  Leonard  T.  Kurland,  M.  D.  and  Kenneth  R.  Mageo.  M.  D. 

PRINCIPAL  INVESTIGATOR 


OTI-IER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

Objective!  A  long  term  study  to  evaluate  possible  metabolic 
abnormalities  in  amyotrophic  lateral  sclerosis  and  to  evaluate 
various  agents  as  to  their  therapeutic  efficacy  in  this  disease. 

Methods  Employed;  This  will  be  a  clinical  study.   A  series  of 
approximately  10  patients  with  amyotrophic  lateral  sclerosis  will 
be  admitted. 

In  addition  to  routine  blood  and  cerebrospinal  fluid  studies, 
attempts  will  be  made  to  determine  the  blood  and  cerebrospinal 
fluid  amino  acids  to  seek  any  abnormality.   This  will  be  done 
by  the  methods  of  paper  chromatography. 

Considering  the  possibility  that  amyotrophic  lateral  sclerosis 
may  be  a  deficiency  disease  due  to  the  failure  of  absorption  of 
some  vital  food  element  from  the  stomach,  one  or  more  of  the 
patients  will  be  given  repeated  blood  transfusions  and  parenteral 
amino  acids  and  vitamins  in  an  attempt  to  provide  all  necessary 
dietary  elements  without  depending  on  gastric  absorption. 

Additional  attempts  at  therapy  will  be  made  but  their  nature 
will  depend  on  preliminary  results  of  the  investigation. 

tfe.ior  Findings;  None. 

Significance  to  Neurological  Research;  Amyotrophic  lateral 
sclerosis  is  universally  fatal.   As  very  little  is  knovm  con- 
cerning its  etiology  and  no  treatment  exists,  attempts  to 
further  our  knowledge  regarding  this  disease  are  of  the  utmost 
importancy  and  constitute  one  of  the  greatest  needs  of  Neurology. 
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INSTITUTE         .,■:  LABORATORY  OR  BRANCH 

3.  Clinl,cal  Neuro chemistry  .  '  I,        -   '.    ' 5.  NINDB-ll  (C) 

SECTION  LOCATION  SERIAL  NO. 

^,  pmtamiAe  and  Glutamic  Ac^d  Metabolism  in  Normal  and  Epileptogenis 

•Cerebr a'l  Cortex . ■  ■  [ 

PROJECT  TITLE  .'.,.; 

7.     Dr.  Doriald.B,   Tp.wer,_ 


•PR'INGIPA-L  INVESTIGATOR 

8,  Dr«  Maitland  Baldwin.  Dr.   C.   Amcne-Marsanf   Dr.  Ellsworth  Alvord... 

Dr.  ']tl.',C.   Curtis,  ^fr-.-  John  Phoenix.  Mr.   Edmund  Peters . 

GT'to  INVESTIGATORS  :  ,  .      .Z      ' 

9,  PROJECT  DESCRIPTION       '         ■  ,  / 

,  (a)  Ob.iectives  of  this  project,  are  to  study  the  Irj  vitro  metabolism 
'■'»       of  gljitamine  and  gliitamic  acid  by  slices  of  cerebral  cortex  from 
■^  (l)  human  patients  operated  for.  focal  epileptogenic  cortical 
'  ■  ,  lesions'  and  (2)  experimental  animals. 


0»}  '  Mfethodology.;  Methods' are  essentially  the  same  as  those  in  the 
''      previous .  report  on  this  project  (l95A-NINDB-i5  (c)), 

(c)  Pa,1;ient  mfiterial  is  obtained  fromNINDB  patients  admitted  to  the 
'  '  ■'S'ttrgi-'al  Neurology  Branch  and  operated  on  for  excision  of  focal 

epileptogenic  cortical  foci.  Since  some  of  these  excisions  require 
removal  of  overlying  *or  ad j  acent  uninvolved  cortex,  a  small  number 
of  ndri-epileptogenio  samples  is  being  accumulated. 

(d)  Ma.lor  Findings;  During  calendar  year  1955  studies  on  the  defect 
in  metabolism  of  glutamic  acid  by  epileptogenic  cerebral  cortex 
have  continued.  One  sample  of  human  tempbrjal  cortex  became 

■  ■  '^   avkilable  in  which  it  was  possible  to  follow  glutamic  acid  metabo- 
lism in  an  epileptogenic  focus  and  in  an  adjacent  area  of  uninvolved 
cortex  together  with  eleotrocorticbgr'aphic  and  histological  controls 
fot  each.  Thus,  in.  the  same  cortical  area  from  a  single  patient 
the  difference  between  epileptogenic  and  non-epileptogenio  cortex 
CQuld  be  cle^ly  demonstrated  j   '  ' 
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). 

Tissue 

Tissue 

Tissue 

Glutamip  Acid 

Glut amine 

Ammonia 

Sample                       Level             Change 

Level       Chanp;e 

Level 

Change 

Non-Epileptogenic 

Initial          7.35 

..     2.2     ■ 

2.5 

60  min,        .10»35            '+3.9 

3.75         +1.55 

3.05 

+0.55 

Focal-Epileptogenic           •,  '     '  '' 

-,, 

Inftial          7.  J 

2.85 

2.15 

60  min.           6,0  .      .     --^U    ' 

4.2          +1.35 

2.95 

+0,8 

These  results  are  consistent  with  numerous  other  experimen.-bs  on 
the  respective' samples  obtained  individually  from  different  patients. 
No  differences  histologically'  epuld' be  demonstrated  between  the  two 
samples  despite  the  isronouhced  electrocorticographic  and  biochemieal 
differences,  confirming  the  concept  of  a  biochemical  lesionj 

In  1954  it  was  shown  that  among  others  L-asparagihe  added  to 
such  tissue  slices  in  vitro  would  correct  this  and  other  defects  in 
epileptogenic  cortex.  These  results  suggested  that  L-asparagine 
could  be  metabolized  by  mammalian  larain.  tissue.  With  the  exception 
of  asparaginases,  known  to  be  present'  in  serum  of  herbivors 
(especially  guinea. pig)  andin  kidney  and  possibly  liver  fff  various 
mammalian  species >  and  the  recent  finding  by  Meister  that  liv^r 
"enzymes  catalyzed  transamination  reactions  with  asparagine,  no  data 
is  available  to  support  the  above  contention, 

C-'-^-labelled  asparagine  has  been  obtained  .and  i-s  being  utilized 
to  study  this  possibility  further*.  Considerable  difficulty  has  been 
encountered  in  obtaining  labelled  asparagine.  Through  the  cooperation 
; of  the"  Process  Research  Department,  Merck  and  Co.,  a  small  amount  of 
DL-asparagine-2,  3-0^4  \;as  synthesized  from  C-^^-maleie  anhyjiride. 
.When- chromatographically  pure  material  was  incubated  with  slices  of 
normal  cat  cortex  under  the  usual  experimental-  conditions,  metabo- 
lism of  asparagine  could  be  clearly 'demonstrated.  The  results  of 
this  .experiment  suggest  that  D-asparagine  cannot  be  utilized  since 
about  half  the  total  radioactivity  remained  as  asparagi'fie  by  chroma- 
tography. The  remainder  was  distributed,  in  order  of  descending 
activity,  Ih  aspartic 'acid,  glutamic  acid,  glutamine,-  and  possible 
traced  ih  alanine  and,  "Y-aminqbutyric  acid,  as  shown  by  two-dimensional 
chromatography  with  radioautographs  arid  actual  counts  of  activity  of 
each  amino  acid  spot  by  a  gas -flow  Geiger  counter.  Since  a  4-carbon 
compound' was  added  and  5-  carbon  compounds , (glutamic  acid'  and 
glutamine)  showed  appreciable  activity  after  incubation. of .slices, 
metabolism  of  the  asparagine  clearly,  occurred. 

-Als'o  in' 1955  a  new  convulsant  agent,  MEG,  a  glutamic  acid 
derivative',  vas  made;  available  .to  us  by  the  Medicinal  Chemistry 
department  of  Merck  and  Co,'  This- convulsant  has  been  found  by  them 
to  give  an  ideal  assay  method,,  using  mice,  for  various  anti-convul- 

sants,  including  glutamine  and  asparagine.  It  has  been  found  by 
.  us  that  this  convulsant  will  produc-e  severe,  immediate  seizures  in 
,cats.  A  study  of  the  glutamic'  acid  metabolism  of  cerebral  cortex 
from  such  cats  showed  a  most  interesting  result  -  a  complete  dis- 
appearance of  glutamic  acid  but  maintenance  of  glutamine  during 
incubation.  Thus,  we  now  have  two  convulsant  agents  which  affect 
glutamate  metabolism  in  opposite  ways:  methionine  sulfoximine, 
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which  inhibits  glutamine  synthesis,  and  MEG,  which  inhibits  glutamic 

•'■■  ^raciid' Maintenances  • 

(e)  ■  SipnlTicanseof  this  pra,1-^a-i»--  Sihce  seizures  .are  a  major  concern  ■ 

of  toNDB -as  well  as  a  major  heitfologidal  problem  to  the  population" 

in  general,  knowledge' of  the  mechanisms  underlying  them  are  essential 
for  develognent  of  better  and  more  rational  therapy.  More  fuhda-'r 

■  mentally,  knowledge  of  seizure  mechanisms  will  provide  many  Of  the 
factors  which  are  concerned  with  neuronal  function  and  activity  in 

.,  general  ajid  thus  be  basid.  to  many  problems  of  neurophysiology  and 
neurological  diseases.  The  defect  in  glutamic  adid  me-tabolism..  ■■,. 
in  human  epileptogenic  brain  tissue  is  one  of  several  comppnents 
of  a  biochemical  lesion  of  this  tissue,  which  represents  the  first 
such  lesion  of  a  major  neurological  disease  to  be  uncovered, 

(f )  Proposed  course  of  pro.ject;  Continuation  of  present  studies  is 
■"  underway*  It  Is  proposed -tO' apply  the  studies  with  C^_iahelled 

asparagine  to  hujnan  epileptogenic  and  non'~6pileptogenic  material 
.and:  to, the  two,  convulsant' preparations  cited  above.  Such  studies 
should  assist  materially  in  elucidating  th6  natiure  of  the  metabolic 
reactions"  taking  place*  ■.. 

:^     •  "  ,  :  .In  addition  it  is  contemplated  that  a  noi*e  precise  method  for 
quantitative  determination  of  amino  acids  in  such  tissue  slices  can 
.be  adopted  as  a  result  of  methods' developed  in  another  project 
(NINDB-     )  from  this  section.  By  conversion  of  amino  acids. In 
tissue  samples  to  the  dinitrophenyl  derivatives >  separating  indi- , 
vidual  amino,  acids, by  column  chromatography,  eluting  the  individual 
acids  and  reading' each  fraction  Colorimetrically^  hot  only  will  more 
precise  results  be'  obtained  but  determinations-. -can  be  extended  to 
aspartic  acid,  Y-aniinobutyrid  acid,=  alarahe  and  oiher  amiho  acids 
,whlch  cannot  at  present  lie  quantitated.  The  above  procedure  will. 

,  .    be  tried  on  slices  incubated  in  the  standard  fashion.  If  sUiicesstul> 
confirmation  of  data  by  pl'evi9us  assay  methods  will  be  sought  and 
extension  of  the  studies  ib   other  amino  adids  applied 4     .  .,■, 
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FY  1956 

ESTIMATED 
EXPENDITURES'  ■ 

BUDGETED  POSITIONS 
.  PROF  .  OTHER  '.  TOTAL  , 

=  PROF 

MAN  YEARS 
.  OTHER  . 

TOTAL 

PATIENT 
DAYS 

' 

2 

2 

4 

0.3 

0.2 

0.5 

» 

FY  1957 

2 

2 

k 

0.3 

0,2 

0.'5 

» 

*  Patient  material  used  is  derived  ffon  patients  admitted  to  other  NINDB 
projects. 


12,  , BUDGET  ACTIVITY 5 


RESEARCH  /Tl    ADMINISTRATION       [ZJ 

REVIEW^  &  APPROVAL  /~7  TECHNICAL  ASSISTANCE  A~7 


13,  IDENTIFY, ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE^  OR  OTHER 

ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT 
IN  EITHER  1956  OR  1957:  IF  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE 
SERIAL  NO(S)  (ITEM  l) 


Research  and  Development  Divisions,  Merck  &Co,,  In<i, 
Research  Division,  Wallace  &  Tiernan  Co.,  Inc. 


14,  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEIS  RESEARCH  DONE  ELSE- 
WHERE IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL, 
FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL  NO.  (S)  IF 
WITHIN  NIH). 

None . 
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16!   IIST~PUBLICATIONS  OTHER  THANIbSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  I955 : 

Tower,  D.  B.  "The  Neurochemistry  of  Seizures"  in  Progress  in  Nevirp- 
biology;  Neurochemistry  V.l,  Edited  by  S.  R.  Korey  and  J,  I.  Nurnbergerj 
New  York,  Paul  B,  Hoeber,  1955.  In  Press, 

Tower,  D,  B.   "Neurochemical  Aspects  of  Pyridoxine  Metabolism  and 
Function,"  A^i.  Ja  Clin,  Nutrition.  In  Ftess, 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 

None* 
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INSTITL^IE  U30RAT0RY  OR  BRANCH 

A. 5,  NINDB-12  (C.) 

3.   Olinlcdl  Neurocherrdstry  LOCATION  (IF  OTHER  THAN       SERIAL  NO. 

SECTION  BETHESDA 

^»  Clinical  Evaluation  of  the  Value  of  Glutamine  or  Asparagine  for  the  clinical 
control  cf  SeiZ'ires. • 


PROJECT  TITLE 


7.  Dr.  Donald  B.  Tower 


PRINCIPAL  INVESTIGATOR 

Dr»  Charles  E.  Wells.  Dr.  C.  A.imone-Marsan 


OTHER  INVESTIGATORS 
9,  PROJECT  DESCRIPTION 

(b)  0T8.1eGtive&  of  this  project  are  to  study,  the  effectiveness  of  two 
naturally-occurring  amino  acid  amides,  L-asparagine  and  L-glutamine, 
in  controlling  seizures  in  epileptic  patients  and  to  observe  their 
effects  on  epileptiform  activity  in  the  electroencephalogram  of  suitable 
patients.  This  project  had  its  inception  in  the  findings  on  human 
epileptogenic  cortex  is  vitro  that  significant,  chronic  defects  in 
metabolism  of  acetylcholine,  glutamic  acid  and  electrolytes  occur  which 
can  be  reversed  by  addition  in  vitro  to  such  tissue  of  ei'bher  glutamine 
or  asparagine,  neither  of  which  appear  to  affect  normal  i|i  vitro 

!     metabolism  nor  to  exhifeit  any  effects  when  administered  in  large 
quantities  4n  vivo  to  normal  subjects, 

(Tb)  Methodology  and  Patient  Material;  See  195A  projeat  report  (NINDB-    ). 

(c)  Major  Findings;  A  total  of  4-5  patients  have  been  studied.   Of  these 
five  represent  preliminary  patients,  17  have  been  discontinued  for 
various  reasons,  and  23  remain  active  in  the  project. 

All  common  types  of  seizures  are  represented  in  the  above  totals. 
All  types  appear  to  respond  in  similar  fashion  to  amide  therapy. 
Results  to  date  can  be  summsirized  as  follows : 
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Totj,l  2S  Therapv 
Kale""  ,  ~  ■  ■[      "  ' 
Female 
5-15  yrs, 
16-^0  yrs. 

Duration  of  Oral 

Therapy 

Over  2  yrs, 
1-2  yrs. 
6-12  months 
3-6  months 
. 0-3  months 


L-asparaglne 
36 

2A.  .. 
12 
17 
18 


2 

5 

9 

11 


Evaluation 

(Oyer  2  mr-^s . ) 

Essentially 

Seizure-free 

Significant  Seizure 

Reduction 

No  Change 

Worse 


17' 
0 


L-glutamlne 
10 
9 

■     1' 

5 


Both 
6 
6 
0 
3 
3 


Total^ 
4.0 
27" 
13 
20.. 
20 


■7 

13 
10 


UilOfo) 


!• 

22(56^) 

1 

.:      13(34/0) 

■G     . 

0 

EEG  Improvement 


10 


14(35:^) 


Discontinuations  have  Tseen  made -for  the  fdllowlng  reasons:  No 
change  after  3  or  more -months J  7;  Side  reactions :2,  Surgery:  1; 
Uncooperative  parents  or  patient:  7  -  total  17.    - 

No  toxicity  has  been  encountered  for  periods  exceeding  two  years* 
Repeated  laboratory  examinations  have  failed  to  reveal  changes  in 
hematological  picture",  hepatic  pr  renal  function  or  in  routine  Tolood 
chemistries,  except  for -the:  expected  .elevation  in  B.U.N.  'and  N,.P,N,  A 
number  of  cases  with  various  common  skin  diseases  and' a  few  cases  with 
previous  history  of  anticonvulsant  drug  allergies  have  been  given 
asparagine  without  Incident.   ■  .^  .   . 

Unpleasant  side  reactions . have  been  encountered  in  only  3  patients 
(7.5^),  consisting  of  persistent  nausea  and  vomiting.  Transient 
reactions  of  this  nature  have  occurred  in  a  number  of  other  cases  but 
have  not  persisted  with  continuing  medication. 

In  the  majority  of  patients  placed  on  either  amide,  Increased 
alertness  and  general  well-'being  haa  been  spontaneously  reported 
regardless  of  effect  on  seizure-control.  Among  the  school-age  improved 
group,  resumption  of  or  improvement  in  schooling  has  been  general  and 
home  and  social  situations  have  been  much  improved.  The  older  aga^group 
improved  patients  have  been  able  to  broaden  their  activities,  to  resume 
or  do  better  at  college,  and  to  seek  employment  actively.  One  patient 
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has  done  such  outstanding  work  in  college  (straight  A  average)  since 
starting  on  amide  therapy  that  he  has  been  recommended  for  a  Fulbright 
scholarship  to  continue  his  studies  in  languages. 

In  several  Instances  unintentional  omission  of  amide  therapy  has 
resulted  in  a  prompt  relapse  to  previous  seizure  frequenclaa  with 
return  to  control  after  resumption  of  amide  doses.  In  one  case  in  par- 
ticular this  was  parti 3ularly  striking  -  the  patient  was  hospitalized 
elsewhere  for  an  unrelated  conditianj  his  dose  of  asparagine  in  chocola'fce 
milk  was  reduced  to  one -fifth  through  a  misunderstanding  and  without  the 
patient's  knowledge;  daily  major  and  minor  seizures  ensued  whereas  before 
and  after  this  epic ode  on  full  dosage  the  patient  has  remained  seizure- 
free* 

3  patients  have  received  DL-asparagine  for  perioc'.s  up  to  several 
months.  Results  have  been  equivocal,  3  patients  have  received  supple- 
mental pyridoxine  (Vitamin  B^)  orally  without  effect  on  seizure  frequency, 
Administration  of  (^-ketoglutarate  was  tried  in  one  patient  but  could  not 
•'  be  tolerated  because  of  tase  and  gastric  irritation.  One  patient  not 
otherwise  included  in  this  project  received  L-glutamine  (parenteral 
'       preparation)  intrathecally  without  untoward  reaction. 

In  the  course  of  studies  on  this  group  of  patients  severg.1  sub- 
sidiary observations  have  been  possible.  One  patient  has  been  studied 
because  of  high  serum  COo  content  and  found  to  be  spontaneously  hypo- 
ventilating,  Diamox,  a  carbonic  anhydrase  inhibitor,  had  no  effect  on 
this  patient's  seizure- frequency  despite  an  adequate  biochemical  response 
to  the  drug.  In  several  cases  where  no  change  in  seizure  frequency  was 
obtained  with  amide  tbarap7  and  where  previous  anticonvulsant  medication 
had  been  Ineffective,  relatively  massive  doses  of  Tridione  proved  very 
effective  in  eliminating  seizures.  In  ene  case  with  a  behavior  disorder 
Reserpine  is  under  trial  in  conjunction  with  asparagine.  Good  seizure 
control  had  been  obtained  with  the  latter  and  addition  of  Reserpine  did 
not  affect  the  control  and  appears  to  be  controlling  behavior* 

(d)  Significance  of  this  project  would  seem  to  be  self-3vident.  It  repre- 
sents a  new  type  of  compound  which  has  definite  anticonvulsant  properties, 
but  which  differs  from  all  other  anticonvulsants  not  only  in  its  chemistry 
but  in  its  lack  of  tosdcity  and  lack  of  sedative  or  hypnotic  action. 

It  represents  development  of  therapy  based  on  a  demonstrated  biochemical 
lesion  in  human  epileptogenic  brain  tissue.  The  number  of  problem  cases 
referred  to  NINDB  or  contained  in  inquiries  from  neurologists  and 
physicians  in  this  country  and  abroad  indicate  that  better,  more  effective 
therapy  for  seizures  is  in  demand.  With  over  a  million  and  a  half 
seizure  patients  in  this  country  alone,  it  is  a  major  health  and  economic 
concern.  In  addition  this  project  is  representative  of  the  type  of  re- 
search for  which  the  clinical  investigation  phases  of  NIH  were  created 
in  that  it  has  taken  laboratory  findings,  applied  them  to  patient 
material  at  the  Clinical  Center  in  a  detailed  manner  seldom  possible 
elsewhere,  developed  agents  of  considerable  initial  cost  to  the  point 
where  cost  is  being  lowered  to  more  reasonable  ranges,  and  promoted 
trials  elsewhere  (as  noted  below)* 

(e)  Proposed  Course  of  the  project  is  to  continue  studies  now  underway. 
It  is  not  planned  at  present  to  add  further  patients  to  the  present 
group  except  as  special  occasions  may  arise.  The  possibility  of  ob- 
taining an  enterically-coated  form  of  a-kotoglutarate  is  to  be  explored 
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iJince  it  would  be  of  interest  to  try  this  compound  clinically  Tiecause 
it  is  the  immediate  precursor  of  glutamio  acid  and  might  prove  as   '  \ 
effective  as  asparaglne  or  gluiamine.  It  is  already  produced  syn-  '"'■'■ 
thetically  and  would  ultimately  be  quite  inexpensive  if  shown  to  be 
effective. 

Much  of  the  coming  year  will' be  devoted  to  studies  of  metabolism 
of  asparagine  and  glutamine'  in  these  patients  by  methods  developed  in 
ariothejy  project  from  this  Section  (NINDB-     )«  These  studies  are 
designed  to  try  to  correlate  dose  with  clinical  response  and  to  deier~ 
mine  whether  laek  of  response  by  some  patients  may  be  due  to  faulty 
-absorption,  too  rapid  elimination  or  the'  like. 
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SERIAL  NO. 


11,  BUDGET  DATA: 

•   ESTIMATED 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENT 

EXPENDITURES 

PROF   OTHER   TOTAL 

PROF 

OTHER   TOTAL 

.■.,..  DAYS 

FY  1956 

2     .2       I 

a,8 

..,.0.t4.    It2 

2133^  ., 

FY  1957 


0.8 


Jx4. 


1  .2    1000  est 


*  Actual  total  for  calendar  year  1955* 


12.  BUDGET  ACTIVITY: 

HESEARGH  /T7 

REVIEW  &  APPROVAL     A~7 


ADMINISTRATION         /~7 
TECHNICAL  ASSISTANCE    /Z7 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 

ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT 
IN  EITHER  1956  or  1957:  IF  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE  SERIAI 
NO  (S)  (ITEM  1). 

(a)  Extra-mural  grants,  coordinated  by  Section  of  Clinical  Neurocheraistry, 
for  assessment  of  L-asparagine  in  seizure  therapy  on  approximate  100 
patients  to: 

Harvard  Medical  School  (Children's  Medical  Center) 

University  of  North  Caroline  Medical  School 

University  of  Buffalo  Medical  School 

University  of  Maryland  Medical  School 

University  of  Virginia  Medical  School 

(To)  Cooperative  studies  with  Section  of  Clinical  Neuro chemistry  for 
individual  cases  by: 

Dr.  William  Caveness-College  of  Physicians  &  Surgeons ,  N.Y; 

Dr.  Denis  Williams  -  National  Hospital,  Queens  Square, 

London,  England 

Dr.  Irwin  Levy  -  Washington  University  Medical  School, 

St,  Louis,  Mo, 

Dr.  Hudson  Hoagland  -  Worcester  Foundation,  Worcester,  Ma^s, 

Dr.  Louis  Goodman  -  University  of  Utah  Medical  School 

Dr.  Fred  Stamps  -  University  of  Chicago  Medical  School 

(c)  Research  and  Development  Divisions,  Merck  &  Co.,  Ino* 
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•14...   IF  THIS  PROJECT  RESEf4BLES,    COMPLEMENTS,   OR  PilRALLELS  RESE/iRCH  DONE  EI5E- 
WHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCffiiNGE  OF  PERSONNEL, 
FACILITIES  OR  FUNDS),   IDENTIFY  SUCH  RESEARCH:    (   BY  SERIAL  NO.(s)  IF 
WITHIN  NIH). 

None.  -        . 
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15.     NINDB-12   (C) 
SERIAL  NO. 


16.     LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FRO  ;  THIS   mOJECT  DURING 
CALEi^ID/iil  YE/iR  1955: 

Tower,   D.B.   "The  Neuro chemistry  of    Seizures"  in  Progress  in  Neuro- 
Tpiology;   Neurochemistry  V,   1,   Eiited  by  S.   R.   Korey  and   J.    I,   Nurnbergerj 
New  York,   Paul  B.  Hoeber,   1955,   In  Press. 

Tower,   D.   B.     "Neurochemical  Aspects  of  Fyridoxine  Metabolism  and 
Function,"     Am.    J.   Clin.   Nutrition.   In  Press, 


17.      LIST  HONORS   AND  AWARDS   TO  PERSOffi^EL  RELATING  TO   THIS   PROJECT  DURING 
CALENDAR  YEiiR  I955: 

None. 
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^'  Metabolism  of  Glutamic  and  Aspartic  Acid  Amides  in  vivo  

PROJECT  TITLE  "         ... 

7.  Dr.  William  C.  Curtis, and  Dr.  Donald  B.  Tower 

PRINCIPAL  INVESTIGATORS 

o .  Dr.  Charles  B.  Wells  and  Mr.  John  Phoenix 

OTHER  IWESTIGATORS 

9.   PROJECT  DESCRIPTION: 

(a)  OBJECTIVES  of  this  project  are  to  develop  suitable  clinical  methods 
for  simultaneous  quantitative  determination  of  glutamic  acid,  aspartic 
acid,  glutamlne  and  asparagine  in  body  fluids  (blood, cerebrospinal 
fluid,  urine)  in  order  to  follow  the  metabolic  fate  of  ingested  doses 
of  glutamine  and  asparagine  or  both  in  seizure  patients  on  such  therapy 
and  to  correlate  such  findings  with  oral  dosage  and  clinical  response, 

(b)  METHODS  EMPLOYED:   See  Major  Findings. 

(c)  PATIENT  MATERIAL:  will  be  derived  from  the  patients  being  studied  ' 
in  the  clinical  study  assessing  the  anticonvulsant  effectiveness 

of  glutamine  and  asparagine  (Serial  #     ).  Other  NINDB  patients 
not  on  such  therapy  will  be  used  for  acute  studies, 

(d)  MAJOR  FINDINGS:  The  majority  of  calendar  1955  has  been  devoted  tc 
working  out  details  of  the  method  for  determination  of  glutamic  and 
aspartic  acids  and  their  amides  in  body  fluids. 

Preliminary  runs  on  plasma  and  spinal  fluid  samples  for  asparagine 
only  have  given  satisfactory  resul-fcs.  After  an  oral  dose  of  2  mM/Kg. 
of  L-asparagine,  the  plasma  level  rises  to  a  maximum  of  0,7-1.5  tiM,/ral. 
(10-20  mg.  %)   at  90-120  giinutes  after  ingestion,  and  drops  to  control 
levels  by  about  180-210  minutes.  Single  spinal  fluid  samples  at  189 
minutes  "have  shown  asparagine  levels  of  about  C,7  p.M/ml,  (lO  mg,  %), 
which  are  generally  higher  than  plasma  levels  at  this  time.  Since 
there  is  virtually  no  asparagine  normally  detectable  in  plasma  or 
spinal  fluid  these  results  represent  essentially  absolute  increases. 
The  rise  obtained  and  the  shape,  of  the  curve  are  quite  similar  to  those 
obtained  for  glutamine  under  the  same  conditions  (See  1954-  report 
NINDB-17(C)),   Similar  results  for  asparagine  have  been  obtained  by 
Van  Buskirk,  using  a  different  method  (Personal  commxinlcation). 
Representative  curves  for  glutamine  and  for  asparagine  are  shown  here: 
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M';iDE  PLASM   "TOISflANCE"  CUilVES 


+  —  +  L- Glut  amino 

a  »  L-Asparaglnc 

(+)  or  («)  =  CSF  levels 


2,0  -I 


1       ^ 

0       30      '  60       90       120      150      180 
Minutes  after  •ral  dose  •f  2  mM/kg. > 

Information  obtained  frcm  determinations  of  the  amide  ccncen- 
trations  alone  did  not  seem  tc  offer  as  much  value  from  a  metabolic 
standpoint  as  determination  of  all  possible  compounds  concerned. 
Therefore  collection  of  patient  data  .has  been  deferred  pending  modi- 
fication of  the  method  to  permit  simultaneous  determination  of  glu- 
tamic acid,  aspartic  acid,  glutamine  and  asparagine  in  the  sample. 
This  objective  has  been  largely  achieved.  The  method  is  as  follovis: 

(1)  Sample;  1-3  ml,  of  blond  plasma  tv   spinal  fluid  arc  used. 
Blood  is  ccllbcted  in  heparinized  tubes. 

(2)  Deproteinization :  The  usual  clinical  methods  of  deprotoin- 
ization  wore  found  to  be  unsatisfactory.  Trichloracetic 
acid  could  not  be  used  because  of  its  interference  with 
subsequent  steps  in  the  procedure.  Tungstate  precipitation 
reduced  recoveries  tc  too  great  a  dogroe.  It  was  found 
possible  to  doproteinize.  the  samples  by  passing  the  sample 
through  a  small  column  of  Dowex-50  chrom at  -graphic  cat ionic 
exchange  resin.. The  proteins  jjass  through  while  the  amine 
acids  are  held  on  the  column.  The  amino  acids  arc  then 
eluted  with'  0.8  N  HGl  in  55%   othanol  and  the  cluant  evapo- 
rated to  dryness,  using  a  Eoto-Vac  evaporator  with  mild 
vacuim  and  heating  not  over  55°  C.- 
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(3 )  Conversion  of  Amino  Acids  to  Dinitrophenyl  Derlratives :  The 

amino  acid  mixture  is  dissolved  in  a  small  volume  of  2.5  N  HCl 
and  placed  in  an  autotitrator  unit  in  a  water  bath  at  AO°C, 
The  solution  is  brought  to  pH  9.0  with  alkali  (usually  NaOIi), 
Excess  fluorodinitrobenzene  is  added  and  the  reaction  continued 
for  80  minutes  at  pH  9.0  and,40°C  with  mechanical  stirring, 
,  •     This  procedure  converts  all  amino  acids  and  amines  to  their 
yellow-colored  dinitrophenyl  derivatives.  Excess  reagent  is 
removed  by  extraction  of  the  alkaline  solution  with  ether, 

iU)     Chr omatogr aphi c  Separation  of  Amino  Acids ;  The  aqueous  solution 
is  acidified  with  1  ml,  of  5N  HCl  and  re-extracted  with  ether,  ■ 
The  acid  and  neutral  amino  acids,  including  glutamic  and  aspartic 
acids,  asparagine  and  glutamine,  now  go  into  the  ether  phase, 
leaving  the  basic  amino  acids  in  the  aqueous  phase.  The  ether 
phase  is  evaporated  to  dryness,  using  the  Roto-Vac  evaporator, 
and  the  residue  taken  up  in  1®  ml.  of  a  5^-50  ether-chloroform 
.,'     mixture.  This  solution  is  then  applied  to  a  lightly  packed 
•  ,, ••   Celite  (diatomaceous  silica)  column,  4-0  cm.  in  length  and  1  cm, 

.-.  in  diameter  buffered  at  pH  4.0  with  phosphate  buffer,  50-50  ether 
•chloroform  is  then  run  through  the  coliimn.  Six  amino  acids  are 
held  on  the  column.  In  their  order  from  top  to  bottom  they  are: 
asparagine,  glutamine,  aspartic  acid,  serine,  threonine  and 
glutamic  acid.  All  other  amino  acids  in  the  acid  fraction 
-   -applied  to  the  column  are  eluted  in  the- first  10  ml,,  from  the 
column, 

(5)  Elution  agd  Determination  of  Amino  Acids;  The  six  amino  acids 
on.  the  column  are  then  eluted  successively.  Glutamic  acid 
followed  in  order  by  threonine,, serine  and  .aspartic  acid  are 
eluted  with  50-50  ether -chloroform  and  collected  in  individual 
■  fractions,  Glutamine  and  asparagine  are  then  successively  eluted 
with  95-5 , ether-chloroform.  The  six  eluant  fractions  are  evapo- 
rated/and ^Xe'^flsidue  taken  up  in  1%   NaHC0«  to  a  standard  volume. 
The  yellow-colored  solutions  are  read  at36^  m^  in  a  Beckman 
spectrophotometer  against  appropriate  dinitrophenyl  derivatives 
of  each  amino  acid.  The  range  of  concentration  which  can  be 
determined  is  O,005-0o08  [i,M  (about  I-IO  p,g.)  in  most  cases. 

The  above  procedure  is  to  our  knowledge  the  first  which  permits 
direct  determination  of  glutamine,  since  all  previous  methods  of  this 
type  involve  hydrolysis  ©f  the  glutamine  vto  glutamic  acid  before  deter- 
mination. The  above  procedure  is ■ also  to  our  knowledge  the  first  to 
-.-.  permit  simultaneous  determination  of  the  four  very  closely  related 
■  amino  acid  compounds,  glutamic  a?id,  glutamine,  aspartic  acid,  and 
asparagine  by  a  relatively  simple,  quantitative  chemical  method. 
Previous  methods  have  generally  involved  the  use  of  specific  bacterial 
enzymes  and  manometric  techniques,  which  are  much  more  cumbersome 
and  time  consuming  and  less  sensitive.  The  present  method  is  also 
rather  time  consuming  when  all  four  compounds  are  determined,  but  can 
be  speeded  up  considerably  for  determination  of  asparagine  or  gluta- 
mine alone. 

The  present  method  has  a  much,  wider  application  than  that  being 
used  here,  All  amino  acids  in  the  original  biological  sample  are 
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quantitatively  converted  to  their  dinitrophenyl  derivatives »  Three 
fractions  are  obtained  in  the  procedure  subsequently  outlined:  lo  -  basic 
aiiiino  acids;  such  as  lysine,  separated  by  the  ex-^.raotion  uith  ether; 
II,  ■-  all  acid  ard  neutral  amino  acids  except  .^IvitaiJ  c  ac';d;  aspartic  acid, 
glutanine,  asparasine;,  serins  and  threonine,  separated  by  passage  through 
the  coluiJin  v;ithout  adsorption,  and  III,  -  -che  six  aiiiino  acids  held  on  the 
colujiin.  Fractions  I  and  11  could  be  separated  by  appropriate  colujnn  and 
pH  conditions  into  their  individual  components  in  a  manner  analogous  to 
that  used  here  for  frarj^ion  III, 

Many  problens  have  been  encountered  in  the  devcJopmenr.  of  this  nethod 
v;hich  will  not  be  detailed  here.  Because  of  the  potential  value  of  this 
method  for  nany  problems  it  was  deemed  essen'^ial  to  have  every  stage  in 
the  procedure  thoroughly  checked,  reproducible  and  standardized  for  ready 
use  by  others.  Thernfo.i'c  most  of  the  time  during  calendar  1955  has  been 
devoted  to  this  phase  of  the  project. 

Preliminary  runs  by  the  above  method  of  plasma  samples  from  patients 
receiving  oral  asparagine  therapy  have  been  carried  outc  No  signficant 
changes  in  plasma  gluta^nine  or  glutamic  acid  levels  occur  during  the  rise 
and  fall  of  asparagino  lex-el  (see  graph  above  )c  Aspartic  acid  rises  to  a 
.peak  value  about  25/5  of  the  asparagine  pea):  value  some  60  minutes  after 
the  aspai'agine  peak,  indicating  some  deamidation  of  asparagine  during 
that  period  but  not  sufficient  to  account  for  the  total  asparagine  deter- 
mined, 

(e)  SIGMIFICANGE  TO  Tfk.  PRCGRAii  OF  THE  INSTITUTE:  Significance  of  this 

project  is  in  the  interpretation  of  results  being  obtained  in  clinical 
therapy  with  glutamine  and  asparagine.  With  the  use  of  any  new  compound 
for  therapy  it  is  important  to  be  able  to  determine  it  in  body  fluids,  to 
know  the  course  of  its  metabolism  and  to  be  able  to  correlate  dose,  body 
level  and  clinical  effect.  With  the  quantities  of  amides  being  administered 
this  becomes  even  more  important* 

(f)   PROPOSED  COURSE  OF  THE  PROJECT;   The  method  developed  is  to  be  rechecked 

against  the  available  microbiological  methods  for  glutamic  acid,  glutamine 
and  asparagine  and  then  published. 

Patient  samplej?  (plasma  and  spinal  fluid)  will  be  run  serially  and 
in' sufficient  numters  to  obtain  the  following  data:  (l)  type  or  types  of 
plasma  and  spinal  fluid  curves  obtained  from  control  patients  given  single 
oral  doses  of  either  glutamine  or  asparagine  or  both;  (2)  types  of  curves 
shown  by  seizu.re  patients  on  daily  doses  of  either  or  laoth  compounds;  (3) 
comparison  of  such  data  with  clinical  responses  of  patients;  (/^)  determin- 
ation of  metabolic  course  of  the  compounds  as  reflected  by  plasma  and 
spinal  fluid  changes. 

Urinary  studies  will  be  added  to  the  above  as  soon  as  methods  have 
been  modified  for  this  purpose.  Semi-quantitation  is  already  being  ob- 
tained, using  paper-:chromatography  of  the  dinitrophenyl  derivatives  of 
amino  acids  in  the  urine,  1:)ut  adaptation  of  the  column  method  is  being 
■  tried.  Urine  presents  a  difficult  problem  compared  to  other  body  fluids 
so  that  considerable  work  will  be  entailed  in  this  phase. 

Finally  adaptation  of  the  method  for  tissue  determination  will  shortly 
be  instituted.  Methods  currently  available  and  in  use  in  this  laboratory 
•  do  not  permit  simultaneous  quantitation  of  all  amino  acids  present  in  the 
size  of  sample  available,  and  for  some  of  these  amino  acids  no  satisfactory 
quantitative  methods  are  available.  Such  a  method  will  be  most  useful 
in  this  project  and  in  another  project  of  this  laboratory  (NINDB-     ) 
concerned  with  brain  amino  acid  metalBolism, 
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11.  BUDGET  DATA: 


ESTIMATED    BUDGETED:.P0SITI0NS       MAN  YEARS       PATIENT 
EXPENDITURES    PROF  OTHER  TOTAL   PROF  OTHER  TOTAL     DAYS 


•  FY  1956'               3     2    5    0.5    0.5    1.0 

« 

FY  1957               3     2    5    0,5    0.5    1.0 

* 

*  Patient  material  used  is  derived  from  patients  admitted  for  other 
NINDB  projects 

12.  BUDGET  ACTIVITY: 

RESEARCH         fx?    ADMINISTRATION         /~7 
REVIEW  &  APPROVAL  /~7  TECHNICAL  ASSISTANCE   /"~7 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE^  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  ©R  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1956  OR  1957:  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)  (ITEM  l) 

National  Cancer  Institute  -  Dr.  Alton  Meister 


U.  IF  THIS  PROJECT,  RESEI^LES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHMGE  OF 
PERSONNEL^  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO(S)  IF  WITHIN  NIH). 

None 
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9.  PROJECT  DESCRIPTION  ■ 


(a)  Objectives  of  this  project  are  to  study  the  in  vitro  metabolism 
of  electrolytes,  sodium  and  potassium,  and  of  energy-producing 
cycles  and  compounds  by  slices  of  cerebral  cortex  from  (l)  human 
patients  operated  on  for  focal  epileptogenic  cortical  lesions  and 
(2)  experimental  animals. 

(b)  Methodology  and  Patient  Material;  See  1954-  report  (NINDB-18(C)  ). 

(c)  Major  Findings;  Further  studies  in  this  project  have  been  delayed 
pending  development  of  suitable  methods  for  obtaining  data  desired. 
Two  problems  are  involved.  The  first  concerns  valid  determination 
of  tissue  electrolyte  concentration  which,  to  be  meaningful,  must 
be  expressed  per  unit  of  intracellular  water.  The  latter  requires 
measurement  of  the  intracellular  space  for  which  no  satisfactory 
method  is  currently  available.  We  have  learned  that  Engstrom  in 
Sweden  has  developed  but  not  yet  reported  an  X-ray  diffraction  or 
absorption  method  which  will  accurately  determine  extra-  and  intra- 
cellular spaces  in  fresh  tissue  sections.  We  are  therefore  awaiting 
word  on  this  possibility  before  resorting  to  the  less  reliable 
method^  now  available. 

The  second  problem  concerns  the  energy  metabolism  aspect  of  this 
project.  The  studies  of  Meister  and  co-workers  have  demonstrated 
that  in  purified  enzyme  systems,  the  synthesis  of  glutamine,  which 
requires  high-energy  phosphate  as  ATP,  is  reversible  (Ref ,  J,  Biol. 
Chem.  202:  265,  1954-).  In  this  system,  starting  with  glutamine, 
ATP  is  formed  from  ADP  as  glutamine  is  converted  to  glutamic  acid. 
These  experiments  proride  a  more  detailed  concept  of  the  situation 
which  may  exist  in  epileptogenic  brain  tissue.  On  incubation  defects 
occur  in  metabolic  systems  which  are  energy-dependent.  At  the  same 
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time  glutamic  acid  is  metabolized  by  the  tissue,  substantially 
reducing  the  level  of  this  important  intermediate.  Correction 
of  all  defects  occurs  on  addition  of  glutamine  or  asparagine.  If 
Meister's  results  are  applicable  even  to  a  limited  degree,  the 
addition  of  one  or  other  amide  could  simultaneously  replace  metabo- 
lized glutamic  (or  aspartic)  acid  and  provide  extra  ATP  for  cellular 
metabolism. 

Two  principal  studies  must  be  made  in  order  to  study  the  above 
possibilities.  First  the  manner  in  which  added  glutamine  or  aspara^ 
gine  are  metabolized  by  normal  and  by  epileptogenic  brain,  Carbon-Li. 
labelled  amides  as  tracers  for  the  addition  can  be  expected  to  pro- 
vide much  of  this  information.  Preliminary  experiments  with  aspara- 
gine have  already  been  carried  out  (see  project  NINDB-     )«  How-  • 
ever,  in  addition  to  amino  acids,  for  which  suitable  chromatographic 
methods  are  availalile,  the  a-keto  acid  derivatives  must  also  be  ex- 
amined since  these  provide  the  metabolic  link  between  amino  acids. 
Paper  chromatography  of  the  keto  compounds  has  not  been  well  worked  _ 
out.  During  calendar  1955  much  effort  has  gone  into  preparing 
authentic  standard  dinitrophenylhydrazones  of  all  anticipate  keto 
compounds  and  into  determining  suitable  solvents  for  chroraatograph.y* 
When  the  studies  are  completed,  it  will  be  possible  to  trace  metabo- 
lism, with  the  radioactive  tracer,  through  the  ketoacid  compounds, 
as  well  as  determining  the  amounts  of  such  compounds  by  extraction 
of  the  c.hroraatographically  isolated  spots. 

The  second  study  involves  direct  determination  of  ATP,  ADP 
and  Creatine  phosphate  levels  in  normal  and  epileptogenic  lirain 
tissue  with  or  without  •  added  glutsimihe  or  asparagine.  Specific 
muscle  enzymes  for  each  of  these  high-energy  phosphate  compounds 
have  been  developed  in  this  laboratory  for  use  in  these  studies. 

(d)  Significance  of  this  project  is  self-evident  since  it  lirings  into 
these  studies  on  epileptogenic  cortex  two  factors,  electrolytes  and 
energy  supplies,  which  are  accepted  as  essential  to  neuronal  activity 
and  function,  providing  much  evidence  for  the  mechanism  by  which 
seizures  can  occur.  If  these  findings  can  be  clarified  and  extended, 
many  of  the  missing  links  in  the  chain  of  circumstances  underlining 
the  seizure  and  concerned  with  neuronal  activity  in  general  can  be 
set  in  place.  This  will  represent  a  contribution  not  only  to  the 
■  problem  of  seizures  but  to  neurophysiological  mechanisms  in  general. 


(e)  Proposed  course;  See  under  Major  Findings, 
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*  Patient  material  is  derived  from  patients  admitted  for 
other  NINDB  projects. 
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3.  Clinical  Neuro chemistry k* 5.  NINDB-15(C) 

SECTION  L0CATI0N(IF  OTHER  THAN       SERIAL  NO. 

BETHESDA) 

6»  Electrophoretic  Studies  of  Human  Cerebrospinal  Fluid  Proteins  in 


DemYelinizing  Diseases 

PROJECT  TITLE 

7. 

Dr.  William  C.  Curtis  and  Dr.  Donald  B.  Towep 

PRINCIPAL  INVESTIGATORS 

8. 

Dr.  Charles  E.  Wells.  Mr.  John  Phoenix  and  Mr. 

Edmund  Peters 

OTHER  INVESTIGATORS 
9,  PROJECT  DESCRIPTION 

(a)  Objectives  of  this  project  are  to  study  the  abnormalities  in  the 
protein  fractions  of  cerebrospinal  fluids  from  patients  with 
multiple  sclerosis  in  order  to  determine  the  significance  of  such 
abnormalities  both  diagnostically  and  prognostically  in  the  clinical 
course  of  the  disease. 

(b)  Methodology:  Cerebrosninal  fluid  samples  are  obtained  from  NINDB 
ward  or  outpatients  by  lumbar  puncture  or  during  pneumoencephal- 
ography. Aliquots  of  these  samples  are  examined  for  routine 
constituents . 

Total  protein  content  of  the  fluid  samples  is  determined  by 
refractometry  or  ultra-violet  absorption  or  both.  Each  method  is 
calibrated  by  Kjeldahl  and  gravimetric  runs  on  spinal  fluid  samples. 

Routine  electrophoresis  of  all  spinal  fluid  protein  fractions 
is  run  by  paper-strip  electrophoresis  or  by  micro-interferometric 
electrophoresis  or  both,  as  detailed  previously  (see  1954-  NINDB-20 
(C)),  Where  appropriate  serum  samples  from  the  same  patient  are 
run  simultaneously. 

Fractionation  of  spinal  fluid  protein  for  individual  study 
will  be  attempted  in  several  ways:  by  electro-convection  isolation, 
by  counter-current  distribution  (if  this  can  be  adapted),  and  by 
column  electrophoresis-chromatography.  Separated  fractions, 
especially  gamma -globulins,  will  be  studied  by  micro-interferometric 
electrophoresis  for  homogeneity- and  mobility.  The  separated  fractions 
will  also  be  studied  by  paper-strip  electrophoresis  with  staining 
for  associated  lipid  and  carbohydrate  by  Sudan  Black  and  Feulgen 
reagents  respectively,  Semi-quantitation  of  paper  runs  is  carried 
out  with  a  Spinco  analytrol  scanner. 
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(c)  Patient  material:  No  patients  have  as  yet  been  specifically  admitted 
to  this  project.   Patient  material  so  far  has  been  obtained  from 
other  NINDB  project  patients.  As  studies  progress  suitable  patients 
with  mxiltiple  sclerosis  will  be  selected  for  serial  study  of  their 
fluid  patterns  to  permit  correlation  with  the  clinical  state  and 
progress  of  the  disease* 

(d)  Major  findings;  In  calendar  1955  paper-strip  studies  begun  in  1954 
were  continued.  As  a  result  of  the  study  of  some  60  patients,  half 
of  whom  had  multiple  sclerosis,  confirmation  of  the  previous  findings 
of  Kabat  et  al  (Aan.  N.Y.  Acad.  Sci.  ^:  6l3  (1954))  have  been 
obtained.  The  percentage  of  fluids  from  cases,  of  multiple  sclerosis 
with  elevated  gamma  globulins  in  both  cases  was  about  65%.     In  leoth 
series  early  cases  or  cases  with  few  and  infrequent  attacks  the 
percentage  of  positive  fluids  was  much  lower.  Serial  sampling  of 
given  patients  has  tended  to  show  persistance  of  elevation  where 
such  elevation  was  found  initially.  However,  in  both  series  elevated 
gajmna  globulin  has  been  found  in  spinal  fluids  from  cases  with  other 
neurological  diseases,  especially  the  hereditary  cerebellar  ataxias. 
Elevations  are  also  known  to  occur  in  neurosyphilis  and  certain 
types  of  meningitis. 

The  results  of  this  type  of  study  clearly  indicate  that  elevation 
of  spinal  fluid  gamma  globulin  occurs  in  most  patients  with  multiple 
sclerosis.  However,  this  observation  appears  to  be  of  little  value 
diagnostically,  since  the  elevation  precedes  clinical  symptoms  in 
too  few  cases  to  be  of  clinical  use.   It  is  also  of  little  value 
prognostically  since  clear-cut  variatiora  in  suitatle  selected 
patients  have  not  been  observed.  And  it  is  of  little  value 
etiologically  since  a  number  of  apparently  unrelated  conditions 
show  similar  elevations  and  since  the  source  of  the  gamma  globulin 
is  not  indicated  by  such  studies. 

Thus,  this  approach  appeared  to  offer  little  value  in  its 
continuation.  After  considerable  effort  it  has  still  not  been 
possible  to  demonstrate  lipid  or  carbohydrate  in  association  with 
spinal  fluid  protein  fractions,  although  such  are  readily  detected 
for  serum  by  the  same  methods.  It  seemed,  therefore,  that  a  more 
basic  approach  to  this  problem  is  needed  and  the  studies  have  been 
halted  pending  development  of  this  phase  (see  below). 

(e)  Significance  of  this  project  is  self-evident,  since  it  represents 

a  detailed  study  into  an  established  chemical  abnormality  in  a  disease, 
multiple  sclerosis,  which  is  a  major  problem  not  only  from  a  public 
health  standpoint  but  from  a  diagnostic,  prognostic  and  therapeutic 
standpoint.  Nothing  is  known  about  its  course  cr  the  mechanisms 
underlying  its  cause.  With  this  first  clue  of  biochemical  abnor- 
mality a  step  in  the  direction  of  covering  these  many  problems  can 
be  made  by  such  a  detailed  and  long-term  approach. 
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(f )  Fro-posed  course;  From  serum  and  immunological  studies  it  is  now 
known  that  gam;na-globulin  is  not  a  single  entity  but  consists  of 
a  mixture  of  at  least  four  to  six  types.  The  usual  methods  for 
demonstrat?;ng  and  isolating  these  types  require  too  much  protein 
to  be  applicable  to  spinal  fluid  studies.  However,  by  newer 
physico-chemical  techniques  it  seems  possible  that  isolation  of 
gamma-globulins  from  spinal  fluid  can  be  achieved  in  sufficiont 
amounts  to  permit  characterization  by  micro  techniques. 

Therefore,  it  is  proposed  that  the  following  course  of'  in- 
vestigation be  instituted  during  the  coming  year: 

(1)  Perfection  of  methods  for  isolation  of  the  gamma-globulin 
fraction  from  spinal  fluid  and  serum,  probably  by  electro- 
convection  and/or  column  electrophoresis  methods , 

(2)  Comparison  of  (a)  spinal  fluid  gamma-globulins  with  servim 
gamma-globulins  from  the  same  patient  and  (b)  spinal  fluid 
gamma-globulins  from  patients  with  and  without  elevations 
(ie»  multiple  slerotics  vs.  non-multiple  sclerotics),  by 
various  physico-chemical  methods,  primarily  micro-interfero- 
metriG  electrophoresis,  ultra-violet  absorption,  and  if 
possible  counter-current  distribution.  This  phase  is  de- 
signed to  determine  whether  serum  and  spinal  fluid  gamma- 
globulins are  identical  and  whether  the  rise  in  gamma 
globulin  in  spinal  fluids  of  multiple  sclerotics  is  due  to 
the  same  or  different  gamma  globulin  compared  to  that  present 
in  control  patients. 

(3)  With  concentrated,  isolated  specimens  of  gamma-globulins 
paper-strip  electrophoresis  will  be  used  to  determine  whethey, 
with  greater  concentrations  than  those  possible  in  usual 
spinal  fluid  runs,  lipid  and/or  carbohydrate  associated 
groups  can  be  demonstrated. 

It  is  possible  that  immunological  methods  may  have  to 
be  resorted  to  to  demonstrate  differences  between  gamma- 
globulins if  the  above  methods  are  not  sensitive  enough. 

The  above  procedures  will  be  applicable  to  other  protein 
fractions  as  well.  In  the  course  of  these  studies  isolation 
of  al  pha-  and  beta-globulins  will  also  be  undertaken  for 
characterization  by  the  same  procedures. 
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2 
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* 
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3 

2 

5 
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"  Patient  material  used  is  derived  from  patients  admitted  to  other 
NINDB  projects. 
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RESEARCH 


REVIEW  &  APPROVAL  /~7 


ADMINISTRATION        /~7 
TECHNICAL  ASSISTANCE   /~7 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS 
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National  Institute  of  Arthritis  &  Metabolic  Diseases-Dr.  Saroff. 
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6 ,   Pentosixria  in  Neiiromuscular  Disease 
PROJECT  TITLE 


V.   Dr.  Donald  B.  Tower 


PRINCIPAL  INVESTIGATOR 


Dr.  G.  Milton  Shv.  Vir.   EdmurrI  Peters,  Mr.  Milton  Pogorelskin 
OTHER  INVESTIGATORS 


9.   PROJECT  DESCRIPTION 

(a)  Ob.iectivea  of  this  project  are  to  assess  the  importance,  if  any 
of  pentosuria  in  patients  with  primary  muscle  disease  and  to 
identify  the  quantity  and  type  of  pentoses  being  excreted. 

(bj  ^Methodology;  See  previous  report  (l95A--NINDB-19(c) 

(c)  Patient  material  is  obtained  from  NINDB  ward  patients.  Neuro- 
muscular disease  patients  are  admitted  to  Medical  Neurology  for 
other  studies  and  urine  specimens  provided  for  this  project. 
Other  patients  with  no  muscle  disease  serve  as  controls  and  are 
derived  from  other  NINDB  ward  patients  with  eye  diseases,  multiple 
sclerosis,  seizures  and  the  like. 

(d)  ^ior  Findings;  This  project  was  completed  during  the  first  half  of 
calendar  1955  and  is  to  be  published  shortly.  The  results  of  the 
project  can  be  summarized  as  follows: 

(1)  The  quantitative  excretion  of  free  aldo pentoses  in  230  twenty- 
four  hour  urine  specimens  from  55  patients  with  and  without 
muscle  disease  were  studied  by  the  para-bromaniline  method. 
All  patients  were  on  fruit-free  diets  during  study. 

(2)  t&^  mean  excretions  of  total  free  aldo pentoses  per  2Mr   hours  per 
kg,  body  weight  were:  (a)  by  patients  with  no  muscle  disese 
3.6  ^lM  for  adults  and  5.5  (jiM  for  children  (under  15  years  of 
age);  and  (b)  by  patients  with  myopathies  6.6  ^.M  for  adults  and 
9.6  p,M  for  children.  Differences  between  means  of  the  two 
groups  of  adults  or  of  ehildren  were  statistically  significant 
in  both  cases. 
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(3)  Identities  of  the  pentoses  excreted  were  established  by  29 

two-dirnensional  paper  chroraatograms  of  2/+-hour  urine  speciitiens 
from  18  patients.  Eight  carbohydrate  compounds  were  identified, 
The  majority  of  specimens  contained  glucose,  xylose,  arabinose 
and  ribose.  A  few  exhibited  spots  identified  as  lactose, 
galactose,  desoxyribose  and  a  uronide  (?glucuronic  acid)t  No 
ketoses  were  detected  in  regular  or  concentrated  specimens  with 
the  possible  exception  of  fructose.  No  differences  in  the 
patterns  of  carbohydrates  excreted  were  apparent  between  the 
group  with  and  that  without  muscle  disease, 

(4.)  Semi-quantitation  of  aldopentoses  excreted  ^f^^  carried  out 
by  the  spot  area  method  on  one -dimensional  chromatograms  of 
lU   24.-ho\ir  urine  specimens  from  12  patients.  Arabinose  pre- 
dominated in  specimens  from  the  group  with  no  muscle  disease, 
whereas  ribose  appeared  to  be  significantly  higher  in  specimens 
from  the  group  with  muscle  diseases.  Xylose  appeared  to  be 
about  the  same  in  both  groups. 

(5)  The  findings  suggest  that  patients  with  muscular  dystrophy,  . 
myotonia  dystrophica,  myasthenia  gravis  and  muscular  atrojhy 
(?cause)  excrete  significantly  higher  amounts  of  free  aldo- 
pentoses in  24.  hours,  largely  accounted  for  as  ribose,  than  /m 
patients  with  diseases  such  as  multiple  sclerosis,  spinal 

cord  disease,  cerebral  seizures  and  .'.uveitis. 

(6)  No  correlation  of  these  findings  with  clinical  status'  of  the 
muscle  disease  patients  (based  upon  duration  of  disease,  fate 
of  progression,  degree  of  muscle  involvement  and  disability, 
histb pathology,'  and  electromyography)  could  be  established.  -\ 

(7)  Good  correlation  of  ^M  pentoses  excreted  24./krs/icgi  loody  weight 
with  residual  functional  muscle  mass  (as  measured  by  potassium 
exchanged  per  kg,,  body  weight  (Ke/Kg)  obtained  in  a  separate 
study  (see  1954--NINDB-3(C) )  was  demonstrated  for  22  adult 
patients  for  whom  both  sets  of  data  were  available.  The  co- 
efficient of  correlation  was  statistically  highly  significant. 
This  finding  suggests  that,  as  residual  functional  muscle 

mass  is  reducnd,  the  excretion  of  pentoses,  mostly  as  ribose, 
increases  in  the  urine. 

(8)  Thus,  the  results  obtained  in  this  project  relate  pentosuria 
in  muscle  disease  to  the  result  of  muscle  wasting,  probably 
related  to  the  breakdown  of  nucleoproteins  and  nucleic  acids 
and  the  inability  of  the  muscle  to  salvage  the  ribose  so 
liberated. 

(e)  Significance  of  this  project  is  primarily  to  establish  definitively 
whether  or  not  there  is  an  ^abnormal  degree  or  type  of  pentosuria 
in  patients  with  primary  muscle  disease.  Clues  to  the  possible 
causes  or  mechanisms  underlying  muscular  dystrophy  in  particular 
are  virtually  non-existent.  It  is  important,  therefore,  to  reach 
a  conclusion  about  pentosuria,  particularly  since  the  literature  is 

";  .      ■  •     ■  .  .   •■'•■..■•,',   -.^  L^  r   ■:   •:   -:  v.  -t 
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now  confused  and  Incomplete  on  this  point.  If  there  is  a  significant 
abnormality  here,  it  will  be  of  great  importanse  and  warrant  ex- 
tension to  studies  of  blood  and  muscle.  On  the  other  hand  definite 
negative  evidence  v/ill  be  of  service  in  directing  efforts  elsewhere 
and  clearing  confusion  in  the  literature,  Sin'se  neuromiusoular 
diseases  are  one  of  the  principal  programs  of  NINDB,  this  project 
is  important  as  one  phase  of  that  study, 

(f )  Proposed  Ceurse;  This  project  is  completed.  No  further  studies 
are  contemplated  at  this  time • 
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11*  BUDGET  DATA 


ESTIMATED 
EXPENDITURES 


BUDGETED  POSITIONS 


MAN  YEARS 


PROF  OTHER  TOTAL  PROF  OTHER  TOTAL 


PATIENT 
DAYS___ 


None 

„o 

0      . 

0  _. 

0 

0 

0 

0  ...._ 

FY  12i2 

None 

0 

0 

0 

0 

-_  0 

_Q    _ 

0 

12.  BUDGET  ACTIVITY 

RESEARCH  ^Z/       ADMINISTRATION        /Z7 

REVIEW  AND  APPROVAL  /]27   TECHNICAL  AS3ISTAN6B  £Z? 


13 ♦  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1956  OR  1957;  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)  (ITEM  l) 

None 


lA.      IF  THIS   PROJECT  RESEfffiLES,    COMPLEMENTS,   OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE    (WITHOUT  INTERCHANGE  OF 
PERSONAL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL 
NO(S)   IF  WITHIN  NIH). 

None 
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15.  NINDB-16  fC) 
SERIAL  NO. 


16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 

Tower,  D.  B.,  Peters,  E.  L,  and  Pogorelskin,  M.A,,  "Nature  and 
Significance  of  Pentosioria  in  Neuromuscular  Diseases"  Neurology  6: 
In  Press  (Jan  and  Feb,  1956). 


17.   LIST  HONORS  AND  AWARDS  TO  PERSOI\!NEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 

Master  of  Science  Degree,  Georgetown  University  for  a  portion  of  this 
study  -  M.  A,  Pogorelskin, 


R.P.C.  -  1 

December  1955  Analysis  of  NTH  Program  Activities 

Project  Descrintion  Sheet 


1.  Neurological.  Diseases  and  Blindness  2.  I'fedical  Neurology 


INSTITUTE  LABORATORY  OR  BRANCH 
Qlinical 

3.  Neurochemistry  U' 5.  NINDB-  17  (P.) 

SECTION  LOCATION (OTHER  THAN  BETHESDA)     SffilAL  NO. 

6 ,  Comparative  Biochemistry  of  Smooth  Muscle  &  Striated  Muscle  Aotomyosin 

PROJECT  TITLE 

7.  Beni  Horvath.  M.D. , . . 

PRINCIPAL  INVESTIGATOR 

g   Mr.  Joseph  Proctor 
other" INVES  TI GATORS 

9.   PROJECT  DESCRIPTION: 

(a)  Objectives.:  To  characterize  the  uterine  actomyosin  in  physico- 
chemical  terms,  preliminary  to  a  study  of  actomyosin  synthesis  in 
the  uterine  muscle. 

(Tb)  Methods  Bnploved:  Myosin  and  actin  will  be  prepared  from  rabbit 
uterine  muscle  and  striated  muscle.  Yield  will  be  compared  at 
different  stages  of  development  of  the  uterus.  The  myosin  and 
actin  so  obtained  will  be  characterized  by  viscosity,  electrophoretic 
mobility,  sedimentation  constant  etc.  as  well  as  by  its  reaction 
with  ATP. 

(c)  Ma.ior  Findings:  For  the  purpose  of  comparison  between  the  two  kinds 
of  muscle  an  extraction  procedure  had  to  be  established  and 
standardized  giving  maximal  yield  for  both  type  of  muscles.   The 
method  of  Dr.  Albert  Szent-Gyorgyi,  originally  devised  for  extraotion 
of  heart  muscle,  was  found  to  give  excellent  yields  of  actomyosin 
from  small  samples  of  skeletal  muscle  also.  This  method  has  the 
added  advantage  over  the  method  of  Dr.  Csapo  employed  earlier,  that 
the  extraction  of  the  homogenized  muscle  takes  only  a  few  minutes 
rather  than  overnight.   The  new  method  uses  Potassium  Iodide 
instead  of  Potassium  Chloride,  in  an  alkaline  solution, 

(d)  Significance  -feo  the  Program  of  the  Institute:   It  is  felt  that 
studies  of  formation  of  myosin  and  actin  may  have  a  relationship  to 
location  of  disease  in  muscular  dystrophy.  Quantitative  extraction 
procedures  are  also  essential  for  the  study  of  proteins  in  Neuro- 
muscular Disease, 


R. P.O. -la  NINDB-J.7  (C  : 
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(e)  Pro^'Osed  Course  of  Project;   Adaptation  of  the  above  extraction  pro- 
cedure to  the  uterine  muscles  of  ralsbits,  and  isolation  of  actin  and 
myosin  from  the  actomyosin  obtained  by  the  method  of  A.G.  Szent 
Gyorgyi.  As  the  ovarian  hormones  estrogen  and  progesterone  have  a 
marked  effect  on  the  development  of  the  uterus,  the  effect  of  these 
hormones  will  be  studied  on  the  time  course  of  the  protein  synthesis 
in  the  uterine  muscle,  using  the  quantity  of  myosin  and  actin  as 
an  indicator. 


R.P.C.  -  2 
December  1955 


10.  NINDB-17  (C) 
SERIAL  NO. 
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11,  BUDGET  DATA: 


n  1956 


ESTIMATED 


BUDGETED  POSITIONS 


MAN  YEi\RS 


EXPENDITURES PROF OTHER  TOTAL   PROF  OTHER  TOTAL 


.0*4. 


JL2. 


SlL 


PATIENT 


DAIS 


fY  1957 


O.A    0.2    0.6 


12,  BUDGET  ACTIVITY: 

RESEARCH  /T7 

REVIEW  &  APPROVAL  /~7 


ADMINISTRATION       /3^ 
TECHl^ICAL  ASSISTANCE  £Z/ 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  OR  1956:  IF  COOPERATING  UNIT  IS  VJITHIN  NIH 
INDICATE  SERIAL  NO(S)  (ITEMI) 

None 


U.   IF  THIS  PROJECT  RESEl-'IBLES ,    COMPLEMENTS,   OR  Pj^ffiALLELS  RESEilRCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),   IDENTIFY  SUCH  RESE.;iRCH:    (BY  SERIAL 
N0(S)  IF  WIThIN  NIH). 


None 


R.P.C.  -  3 

DecenA)er  1955  Analysis  of  NIH  Program  Activities 

Honors,  Awards,  and  Publications  Sheet 


15.  NINDB-17  (C) 
SERIAL  NO. 


16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROIi  THIS  PROJECT  DURING 
CALENDilR  YEAR  1955: 


None 


17.    LIST  HONORS  AND  AVJARDS  TO  PERSONNEL  RELATING  TO   THIS   PROJECT  DURING 
CALENDAR  YE/iR  1955: 

None 


R.P.C.  -  1 
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Project  Description  Sheet 
1.  NINDB 2.  Medical  Neurology 


Clinical 

3.  Neurochemistrv U» 5. NINDB-  18  (C) 

SECTION  LOCATION  (IF  OTHER  TE.\N  BETHESdI]  SERIAL  NO. 

6 .  Alterations  of  Actomvosin  Tensile  Strength  and  I^fascle  Proteins  in 

Neuromuscular  Disease 

PROJECT  TITLE 

7 .  Dr.  Beni  Horvath 

PRINCIPAL  INVESTIGATOR 


Dr.  G.  Milton  Shy  and  Drj._ William  C^.  Curtis 
OTHER  INVESTIGATORS 


9.   PROJECT  DESCRIPTION; 

(a)  Ob.i active;  To  determine  alterations  in  tensile  strength  of 
Actomyosin  threads  from  biopsy  material  of  patients  with  neuro- 
muscular disease.   To  estimate  the  quantity  of  Actomyosin  in 
diseased  muscles  and  to  characterize  in  physico chemical  terms 
the  proteins  of  diseases  muscles  as  compared  to  normals. 

(b)  Methods:  Muscle  filsers  obtained  from  patients  afflicated  with 
neuromuscular  diseases  were  collected  and  preserved  in  glycerol  at 
low  temperature  for  future  analysis.  The  tension  developed  by  these 
fibers  was  measured  in  a  specially  built  apparatus.  The  tension  was 
studied  as  a  function  of  the  Potassium,  Magnesium  and  ATP  concen- 
tration of  the  medium.   Samples  of  normal  muscle  were  compared  with 
samples  of  myotonic  muscles  and  with  sami^les  of  muscles  suffering 
from  muscular  dystrophy  and  with  muscle  samples  afflicted  with 
dystrophia  myotonica. 

Other  samples  also  obtained  on  biopsy  were  collected  and  stored 
in  the  frozen  state.   These  samples  were  extracted  by  the  method 
of  Dr.  Szent  Gyorgyi  originally  developed  for  the  heart  muscle 
employing  an  alkaline  solution  of  Potassium  Iodide.  The  actomyosin 
so  prepared  was  studied  in  the  form  of  threads.  These  threads  con- 
tract in  a  suitable  environment  on  the  addition  of  ATP.  Again  the 
effect  of  the  above  variables  was  studied  under  identical  conditions 
on  the  actomyosin  prepared  from  muscles  suffering  from  the  above 
diseases  and  compared  to  normal  actomyosin. 

(c)  Patient  Material;  Muscle  sample  obtained  from  patients  afflicted 
with  neuromuscular  diseases,  under  nerve  block  anesthesia. 
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(d)  Ma.ior  I'lndinH's ;  On  the  glycerinated  fibers  it  was  observed  that 

for  normal  muscles  there  is  only  a  narrow  range  of  ATP  concentrations 
where  the  fibers  develop  maximal  tension.  On  myotonic  fibers  and  on 
fibers  from  muscles  with  myotonic  dystrophy  this  range  appears  to  be 
appreciably  wider,  Miscular  Dystrophy  fibers  now  being  studied 
seem  to  resemble  the  myotonic  ones  more  than  the  normals  in  the  early 
stage  of  the  disease.  The  effect  of  the  other  variables  is  less 
pronounced. 

The  same  widening  of  the  range  of  the  optimal  ATP  concentration 
was  also  observed  in  the  shortening  experiments  carried  out  on  the 
threads  prepared  from  actomyosin  of  the  myotonic  muscles, 

(e)  Significance;  No  change. from  NINDB  -22(C)  195A. 

(f )  Proposed  Course;  Experiments  along  both  lines  will  be  extended  to 
include  other  diseased  states.  '  oSince  it  appears  that  myotonia  may 
involve  some  alteration  of  the  actomyosin  molecule  it  seems  to  be 
desirable  to  characterize  myosin  and  actin  prepared  from  myotonic  ' 
muscles  by  physico-chemical  methods. 


R.P.C.  -   1 
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10.  NINDB- 


SERIAL  NO. 


11. 


BUDGET  DATA: 

ESTIM.\TED 

BUDGETED  POSITIONS 

MN  YEaRS 

PATIENT  , 

EXPENDITURES 

PROF  OTHER  TOTAL 

PROF  OTHER  TOT.iL 

DAYS 

FY  1956 

2 

1 

3 

0.6   0.7 

1.3 

FY  1957 

2 

1 

3 

0.6   0.7 

1.3 

12.  BUDGET  ACTIVITY: 


RESE/iRCH  ^/         ADMINISTRATION       /_7 

REVIEW  &  APPROVAL  [^         TECHNICAL  ASSISTANCE  f^J 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HE/lLTH  SERVICE,  OR  OTFIER 

ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT 
IN  EITHER  1956  OR  1957:   IF  COOPERATING  TOUT  IS  WITHIN  NIH  INDICATE 
SERIAL  NO(S). 

None 


U.   IF  THIS   PROJECT  RESEMBLES,    COMPLEI^IENTS ,   OR  PiiRALLELS  RESEilRCH  DONE 

ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCH.;NGE  OF  PERSONNEL, 
FaCIj^ITIES  or  funds),  IDENTIFY  SUCH  RESE.iRCH:  (BY  SERIAL  NO.(S)  IF  WITHIN 
NIH) 

None. 
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15.  NIN/IB-  18    (C ) 
SERIAL  NO. 


16.    LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS   PROJECT  DURING  CaLEND;\R 
YEiiR  1955: 


None. 


17.  LIST  HONORS  iiND  AWiiRDS  TO  PERSONNEL  RELATING  TO  TIIS  PROJECT  DURING 
CALENDAR  YKiR  1955; 


None« 
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N.I.M.D.B. 2  Medical  Neurplopy 


INSTITUTE  LABORATORY  OR  BRANCH 

3,  Clinical  Heurt^chemistrv 4,  . 5.  NINDB-IQ^G^ 

SECTION  LOCATION  SERIAL  NO. 

6 •  The  Nature  and  Characterization  of  Oxyproteic  Acids.  Pyrogens  and 

Similar  Molecules 

PROJECT  TITLE 

7.  Dr.  William  C.  Curtis ^ 


PRINCIPAL  INVESTIGATOR 

8,  Dr.  Donald  B.  Tower.  Mr.  John  Phoenix.  Dr.  G.  M.  Shv  &  Dr.  W.  Windle 
OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

(a)  Ob.lectives  of  this  project  are  to  develop  suitable  physico- 
chemical  methods  for  the  isolation  and  characterization  of 
oxyproteic  acids,  pyrogens  and  similar  molecules*  The  chemical 
and  physical  natures  of  these  compounds  are  poorly  understood 
and  their  significance  and  mechanisms  of  action  remain  obscure. 

(b)  Methodology:  Isolation  and  purification  of  oxyproteic  acids  from 
urine  and  of  the  pyrogen,  Piromen,  will  be  carried  out  by  ion 
exchange,  column  chromatography,  foam  fractionation  and  absorption 
techniques.  Characterization  studies  will  employ  electrophoresis, 
diffusion,  ultracentrifugation,  sedimentation,  velocity  and 
equilibrium,  selective  adsorption  and  solubility  studies  to  provide 
data  on  molecular  size  and  structure. 

(c)  Patient  material  will  not  be  used  for  this  project  initially  except 
for  urine  specimens  from  NINDB  patients  admitted  to  other  projects, 

(d)  Ma.ior  Findings;  In  preliminary  experiments,  abnormally  high  con- 
centrations of  oxyproteic  acids      were  isolated  from  the  urines 
of  patients  with  muscular  dystrophy.  Such  patients  also  showed  an 
abnormal  loss  ox  metabolism  of  injected  human  serum  albumen  tagged 
with  radioactive  I'^^-'-(see  NINDB- )    ).  Since  oxyproteic  acids 
are  thought  to  be  intermediates  in  the  breakdown  of  albumen,  these 
two  findings  may  be  closely  related  and  of  significance  to  the 
disease. 

More  detailed  studies  have  been  delayed  pending  delivery 
of  equipment  on  order  for  this  project. 
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(e)  Significance  of  this  •pro.ject;  This  is  a  more  basic  type  of  study 
.  designed  to  shed  some  light  on  certain  complex  molecules.  The 

oxyproteic  acids  occur  normally  in  urine  as  products  of  irj  vivo 
degradation  of  proteins,  especially  albumen.  No  detailed  study  or 
characterization  of  these  compounds  has  ever  been  reported.-  In  ■ 
neuromuscular  diseases  there  is  degradation  of  nerve  and  muscle 
tissue,  apparently  associated  with  increased  excretion  of  oxyproteie 
acids.  A  comparison  of  excretion  by  normal  persons  and  those  with 
muscle  disease  in  regard  both  to  quantity  and  quality- would • be  of' 
considerable  significance. 

Similarly,  pyrogens  have  been  shown  to  be  associated  with 
inhibition  of  glial  scarring  in  central  nervous  system  regeneration. 
The  physical  and  chemical  properties  of  such  compounds  are  poorly 
understood  and  their  mechanisms  of  action  remain  obscure.  Eluci- 
dation of  some  of  these  factors  should  prove  of  value  not  only  in 
pyrogen  therapy  but  also  in  the  more  fundamental  problem  of 
fever  mechanisms.  '  -    - 

(f )  Proposed  Course;  To  initiate  full  scale  studies  outlined  under 
'methodology. 


R.P.C.  -  2 
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10.  NINDB-  19  (C) 
SERIAL  NO. 


11.  BUDGET  DATA 


ESTIMATED    BUDGETED  POSITIONS         M/iN  YEARS 
EXPENDITURES   PROF  OTHER  TOTAL   PROF  OTHER  TOTAL 


12.  BUDGET  ACTIVITY 


PATIENTS 
DAYS 


FY  1956 

2 

1 

__J 

0.2 

0.2 

0..^. 

0 

FY  1957 

2 

1 

3 

0.2 

0.2 

0.4 

0 

RESEARCH  /\^/      ADMNISTRfiTION  [ZI 

REVIEW  &  APPROVAL     HI .     TECHNICAL  ASSISTANCE     JZJ 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE  OR  OTHER 

ORGMIZATIONS,  PROVIDING  FUNDS,  FACILITIES  OR  PERSONNEL  FOR  THIS'  PROJECT 
IN  EITHER  1956  OR  1957:  IF  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE 
SERIAL  NO(S)  (ITEM  l) 

Laboratory  of  Neuro anatomical  Sciences,  NINDB-Dr.  Windle 
(Serial  No.  NINDB-5  (L)  1954) 

Clinical  Investigations  Division,  NINDB-Dr.  Shy 
(Serial  No.  NINDB-3(C)-1954). 


U.  IF  THIS  PROJECT  RESEMBLES)  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTER.CHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEilRCH:  (BY  SERIAL 
NO(S)  IF  WITHIN  NIH), 

None . 
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15.  NINDB-19  (G^ 
SERIAL  NO. 


16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


None, 


17.    LIST  HONORS  AND  AWARDS   TO   PERSONNEL  RELATING  TO  THIS  PROJECT 
DURIIG  GALENDi\R  YEAR  1955; 


None, 
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1.  Neurological  Diseases  and  Blindness  2,  jfed^Qal  Neiirology 

INSTITUTE  L/iBORATORY  OR  BRANCH 

Clinical 

3«  Neurochemistrv  U*  ' 5.  NINDB-  20  (C) 

SECTION  LOCATION (OTHER  THAN  BETHESDA)      SERIAL  NO. 

4,  Quantitative.  Microchemjcal  Determination  of  Acetylcholine  in  liological 

Specimens.  \ , 

PROJECT  TITLE 

7«  Dr.  William  C.  Curtis  and  Dr.  Donald  B.  Tower 

PRINCIPAL  INVESTIGATORS 

8   Mr.  Edmund  L.  Peters  and  Mr.  John  Phoenix -. : 

OTHER  INVESTIGATORS 

f .  PROJECT  DESCRIPTION:  " 

(a),  Ob.lectivesi  To' adapt  and  develop  a  specific,  quantitative  chemical 
.      method  for  the ' determination  of  acetylcholine  in  brain  tissue  and 
fluids,  •  ■  ' 

(¥)  Methodology ;  The  finding  liy  Neu  (Ztschr.  f.  anal.  Chemie  U3: 
30-38  (195^)  that  in  the  presence  of  tetraphenyl  dilioronoxide 
and  a  flavonol  as  little  as  0.1  |j,g  of  acetylcholine  can  be  detected 
as  a  eolored  precipitate  or  as  red  fluorescence  in  ultra-violet 
light  suggested  the  possibility  of  adapting  this  observation  to  a 
chemical  method  for  determination  of  acetylcholine.  As  reported 
by  Neu  (op.  cit.  )p  when  quercetrin  was  used  as  the  flavonol 
acetylcholine!  but  not  choline,  reacted.  Investigation  of  this 
possibility  is  underway, 

(c)  Patient  Material;  None  contemplated  at  this  time, 

(d)  Ma.ior  Findings:  The  reagent  tetraphenyl  dlboronoxide  is  not 
coiitmercially  available.  Successful  synthesis  of  this  compound 
from  sodium  tetraphenylborate  by  the  method  of  Neu  has  been 
accomplished.  Considerable  difficulty  has  been  experienced  in 
obtaining  pure  samples  of  the  various  flavonols  required  for  studying 
the  reaction.  Purification  of  crude  samples  of  quercetrin  was 
accomplished  but  no  colored  reaction  product  obtained.  In  checking 
with  Neu  he  dissevered  that  a  trace  of  quercetin  in  the  quercetrin 

is  required  to  obtain  a  colored  reaction  product.  This  finding 
raises  a  question  regarding  the  specificity  of  the  reaction  for 
acetylcholine  in  the  presence  of  choline  and  may  neccessltate 
chromatographic  separation  of  the  two  compoiinds  before  carrying 
out  the  reaction. 


T^  p  P    la  -  ■  ■  ■   NINd'b-  20 JC) 

n    C  iQKK  ■        ■■■•  •  ■  SERIAL  NO. 

December  1955  •  .       .  * 

(e)  Sjgni-fl canoe  of  this  project  is  most  important  and  fundamental. 
No  satisfactory  chemical  method  for  determination  of  microgram 
quantities  of  acetylcholine  in  biological  speciirens  has  ever  l»een 
developed.  Bioassay  procedures  are  tedious,  sor.ewhat  non-specilic 
and  often  not  sufficiently  sensitive.  In  view  uf  the  importance 
of  acetylcholine  as  a  peripheral  and  also  probably  as  a, centrai 
transmitter  of  nerve  impulses,  the.r.e  is  a  press  Lng  need  for  better 
assay  methods.  This  need  is  reinforced  by  the  recent  development 
by  Udenfriend  of  a  very  satisfactory  chemical  r-.ethod  for  Serotonin,^ 
a  probable  second  transmitter  in  the  central  n.^rvous  system.  Positive 
chemical  idenfitication  of  acetylcholine  in.  nervous  tissue  has.  oniy 
been  reported  twice  in  35  years.  There  Is  need  for  re-assessment 
.  of  acetylcholine  with  a  specific  cheraictl  method  particularly  as 
more, and  more  possible  transmitters  are  proposed.  ^ 

(f )  Proposed  Course  of  the  project  is  to  StucV/  the  reaction  in  detail 
^ing.  a  variety  of  flavonals  (rutin,  ttori  \,   quercetin,  quercetrin, 
etc.)  to  determine  its  sensitivity,  reproducibility  and  specificity. 
Depending  upon  the  result  of  these  studies  adaptation  of  :the  method 
will  then  be  attempted,.  The  use  of  fluoric '^3 trie  measurement  of  the 
final  acetylcholine  reaction  product  may  r&  uire  a  red-sensitive 
fluorometer,  which  has  been  recently  develoi: 3d  by  .Dr.  Udenfriend 
(N.H.I. ). 
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lO.NINDB-gQ  (G) 
SERIAL  NO. 


11. BUDGET  DATA: 


BUDGETED  POSITIONS 


MAN  YEARS 


ESTIMATED     

EXPENDITURES   PROF  OTHER  TOTAL   PROF  OTHER  TOTAL 


12.  BUDGET  ACTIVITY: 


RESEARCH  /X  7 

REVIEW  &  APPROVAL  [ZJ 


PATIENT 
DAYS 


FY  1956 

2 

2 

U 

0.3 

0.4 

0.7 

0 

FY  1957 

2 

2 

u 

0.3 

0.4 

0.7 

0 

*    V- 

ADMINISTRATION       £Z/ 
TECHNICAL  ASSISTANCE  /"~7 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATION  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT 
IN  EITHER  1956  OR  1957:  IF  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE 
SERIAL  N0(S)(ITEM  l) 


National  Heart  Institute  -  Dr.  Udenfriend. 


14.  IF  THIS  PROJECT  RESMBLIS,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 

ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL, 
FACILITIES.  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL  NO(S)  IF 
WITHIN  NIh). 


None. 


R.P.C.  -  3  NINDB-2n    (g; 

December  1955  SERIAL  MO, 

15 i   NINDB- 

SERIAL  NOk 


16.    LIST  PUBLICATIONS  OTHER  THAN  ABSTRA6TS  FROM  THIS  PRO JEST  DURING  CALENDAR 
YEAR  1955:  -...,. 

None 


17.    LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJEGT-DURING 
CALENDAR  YEAR  1955. 

Non»,  


R.P.C.  -  1 

Deceniber  1955  Analysis  of  NIH  PrograiTi  Activities 

Project  Description  Sheet 

1.  N.I.M.H.  and  N.I.N.D.B,  2.  Lab  Research  (NIMH)  and  Medical  Neurology (NINDB'' 
INSTITUTE  LABORATORY  OR  BRANCH 

3.  Section  jn  Cerebral  Metaboliam  (Nltffl) 

Section  of  Clinical  Neurochemistrv  (NINDB) 
SECTION 

A. : , 

LOCATION  (OTHER  THAN  BETHESDA) 

5.  NINDB-21^  (C) 
SERIAL  NO," 

6.  Cerebral' *jirculation  in  Mnor   Seizures. ^ 

PROJECT  TITLE 

7.  Dr^  Louis  Sokoloff   (NIMH)  and  Dr.   Charles  E.   Wells    (NINDB) 

PRINCIPAL  INVESTIGATORS 

8.  Dr.   Donald  B.   Tover(NINDB)  and  Dr.  0.   Aimone-MaT-pan    CNINDB) ___>>___ 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

(»)  cQb.iective;  To  measure ,  cerebral  blood  flow  in  patients  with  minor 
cerebral  seizures  (petit  mal  type)  during  hyperventilation  and 
during  the  occurrence  of  seizures. 

(b)  Methodology.  Cerebral  blood  flow  studies  will  be  performed  using 
the  radioactive  Krypton  (Kr"")  method  devised  by  Lewis,  Sokoloff, 
Wentz,  Wechaler,  and  Kety  (Fed  Proc.  14:92  (1955))  and  used 
extensively  by  Dr.  Sokoloff  during  1954.-1955  at  the  U.S;  Naval  Air 
Development  Center,  Johns vi lie,  Pa,  nq,.- 

Concentrations  of  radioactive  Kr  ,  not  exceeding  100y,0,/L, , 
will  be  breathed  from  a  closed  spirometer  reservoir  by  the  subject 
through  a  tightly  fitting  mask  for  a  period  not  exceeding  20  minutes. 
With  this  method  readings  over  the  cerebral  hemispheres  with  an 
extensively  shielded  scintillation  counter  will  be  possible  about 
every  30  seconds.  Simultaneously  arterial  and  cerebral  venous  blood 
samples  will  be  drawn  for  Kr'^  content.  From  these  data  and  the  Fick 
principle  cerebral  blood  flow  can  be  calculated. 

Cerebral  blood  flow  will  be  determined  by  this  technique  in  the 
resting  state,  during  hyperventilation  and  during  seizures  induced 
by  hyperventilation,  photic  stimulation  or  other  suitable  means. 
S-raultaneous  electroencephalograms  will  be  recorded  wherever  possible. 

Arterial  and  cerebral  venous  blood  samples  will  be  analyzed 
for  p  P0„,  CO2  content  and  pH  and  for  oxygen  saturation  during 
these  studies. 


R.P.C.  -  la  NINDB-  21  (C ) 

Deaember  1955  SERIAL  NO. 


(b)  Patient  Material;  Patients  with  suitalsle  seizures  will  be  admitted 
to  NINDB  wards  for  this  study. 

(d)  Major  Findings;  This  project  will  begin  in  calendar  1956.,/-.  She  .pro- 
cedure has  been  studied  and  perfected  over  several  years  at  the 
Johnsville  Air  Development  Center  under  Dr.  Sokoleff 's  direction  and 
the  radiation  problems  and  hazards  carefully  worked  out-  and'. .approved 
at  that  laboratory.  The  proposal  has  been  submitted  to-  the'  Clinical 
Center  Radiation  Committee  for  approval, 

(e)  Significance  of  this  Project:  The  nitrous  oxide  method  for  .measurement 
©f  cerebral  tlood  flow  requires  a  10  minute  observation,  i.e.  averaging 
of  flow/min.  over  a  1&  minute  period.  It  is  kuown  from  this  method 
that  hyperventilation  in  normal  subjects  and  patients  with  generalized 
seizures  (inter-ictal)  results  in  decreased  cerebral  Tilood  flow  and 
that  generalized  seizures  induced  in  monkeys  result  in  marked  increases 
in  cerebral  blood  flow.  No  studies  have  been  reported  on  effects  of 
hyperventilation  in  patients  with  minor  seizures  (petit  mal  type) 

although  it  is  this  group  which  is  most  susceptible  to  the  ictogenic 

effect  of  hyperventilation.  In  addition  the  relationship  between 
cerebral  blood  flow  and  seizures  has  not  been  studied  during  actual 
seiizures  in  man  because  .of  .the  time  limitation  imposed  by  the  nitrous 
oxide  method.  With  the  radio  krypton  method'  accurate .recording  of 
sueh  information  would  be  of  great  fundamental  significance, 

(f)  Proposed  Course;  To  Implement  the  above  project. 


R.P.C.  -  2 

NINDB-  '^■L 
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10,   NINDB- 

SERIAL  NO. 

SERIAL  NO. 

11.   BUDGET  DATA: 

ESTIMATED 
EXPENDITURES 

BUDGETED  POSITIONS 
PROF     OTHER       TOTAL 

MAN  YEARS 
PROF  OTHER  TOTAL 

PATIENT 
DAYS 

NINDB 
FY  1956  NlivH 

2             2               U 

112 

0.1$     0.2       0.35 

106 
0 

NINDB 
FY  1957  NIMH 

2             2               4 

112 

0.15     0.2      0.35 

100 
0 

12.  BUDGET  ACTIVITY; 

RESEARCH  /TJ         ADI'-HmSTRATION  /ZJ 

REVIEW  &  APPROVAL     A"7         TEGHl\aCAL  ASSISTANCE    ' /ZJ 


13,   IDENTIFY  Ai;iY  COOPERATING  UNITS  OF  THE   PUBLIC  HEALTH  SERVICE,    OR  OTHER 
ORGANIZATIONS,    PROVIDING  FUNDS,   FACILITIES,   OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  OR  195i:      IF  COOPERATING  UNIT  IS  WITHIN  NIK 
INDICATE  SERIAL  NO(S)    (ITEM  l) 

NIH-Radiation  Safety  Office 

Massachusetts   Institute  of  Technology-Cyclotron  Production  of 

Radioactive  Krypton, 


lU.   IF  THIS   PROJECT  RESEMBLES,    COHPI£MENTS,   OR  PARALLELS   RESEARCH  DONE 

ELSEl^fHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE  OF   PERSONNEL, 
FACILITIES   OR  FUNDS),   IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL  NO(S)        IF 
WITHIN  NIH). 

Nitrous  oxide  technique  for  measuring  Cerel»ral  Blood  Flow  and  Oxygen 
Consumption  -  1954  NIMH-16. 

Cerebral  Blood  Flow  Changes  in  Arial  Maneuvers,  measured  Tiy  Radi«» 
Krypton-1954-NIMH-17 . 


R.P.C,   -  3 
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Honors,   Awards,   and   Palslications   Sheet 


15.   NINDB-  n  (C ) 
SERIAL  NO. 


16.    LIST  PUBLICATIONS   OTHER  THAN  ABSTRACTS  FROM  THIS   PROJECT  DURIJG 
CALENDAR  YEAR  1955: 


None. 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955, 


None. 
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Project  Description  Sheet 

1,  Neurological  Diseases  and  Blindness  2.  Medical  Neurology ^ 

INSTITUTE    ~       '  LABORATORY  OR  BRANCH 

Clinical 

3.  Neurochemistry U»  . 5.  NINDB-  22  (C) 

SECTION  LOCATION  (OTHER  THAIvI  BETHESDA)   SERIAL  NO. 

6.  Investigation  of  Vitamin  B-12  Levels  in  Spinal  Fluid '  :  . 

PROJECT  TITLE  ~    ~  ~       ~  _ 

?•  Dr.  Charles  E.  Wells , ^ , 

PRINCIPAL  INVESTIGATOR(S) 

8,  Dr.  Guenther  R.  Haase  and  Dr.  Donald  B.  Tower ] 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

(a)  Objective:  To  determine  the  normal  spinal  fluid  levels  of  Vitamin 
B-12  in  health  and  disease  and  to  determine  whether  when  given  in 
large  doses  the  vitamin  is  concentrated  in  the  sninal  fluid. 

(¥)  Methodology  and  Patient  Material:   Clinical  material  will  loe  normal 
volunteer  subjects  and  patients  with  a  variety  of  neurological 
diseases  (especially  diabetes  with  neuropathy,  pernicious  anemia 
with  combined  system  disease  and  the  other  peripheral  neiAropathies). 
Spinal  fluid  B-12  levels  will  be  measured  in  these  patients  to  de- 
termine the  usual  levels  in  normal  patients  and  patients  with 
neurological  diseases.  These  subjects  will  then  be  given  large  dosee 
of  Vitamin  B-12  parenterally  for  a  period  of  one  week  (varying  from'  ■ 
1,000  to  5,000  micrograms  per  day).  At  the  end  of  this  period  a 
repeat  lumbar  puncture  will  be  performed  and  the  level  of  Vitamin 
B-12  will  again  be  determined.  It  is  hoped  that  in  one  or  two  normal 
subjects  and  in  several  patients  it  will  be  possible  to  do  several 
lumbar  punctures  within  the  treatment  period  to  determine  a  curve  for 
the  spinal  fluid  levels  of  the  vitamin.  Where  practical  vitamin 
levels  in  the  blood  will  also  be  performed  before  and  at  the  end  of 
therapy.   The  Vitamin  B-12  Assays  will  be  carried  out  by  the 
Lactobacillus  microbiological  method  and  will  be  performed  initially 
at  least  by  Merck  and  Co. 

(e)  Ma.ior  Findings:  This  project  began  in  December  1955.  Two  patients 
have  been  rim  through  the  plan  outlined  above  but  reports  of  the 
results  are  not  yet  available. 

(d)  Significance  to  Neurological  Research;  It  is  anticipated  that  spinal 
fluid  levels  of  B-12  may  rise  considerably  over  a  week's  period  . 
with  large  doses  of  the  vitamin,  in  contradistinction  to  the  blood 
levels  :Tith  such  therapy.  If  such  is  the  case,  it  would  be  of 
significance  in  determining  the  dosages  to  be  employed  in  therapy 
with  Vitamin  B-12  and  perhaps  of  more  significance  in  demonstrating 
that  the  substance  itself  is  concentrated  within  the  spinal  fluid, 
(e)  Proposed  Course;  To  carry  out  studies  outlined  above. 
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10.  NINDB-  22  (C ) 
SERIAL  NO. 


11.  BUDGET  DATA: 


-SaiiMAXSE. 


BUDGETED  POSITIONS 


MAN  YEARS 


PATIENT 


EXPENDITURES   PROF  OTHER 

TOTAL 

PROF 

OTHER 

TOTAL 

DAYS 

FY  1954                    2     2 

L 

o^_ 

0.2 

0.35 

« 

FY  1957                     2      2 

-  L. 

0.15 

0.2 

0.35 

^Patients  drawn  from  other  NINDB  project. 

12.  BUDGET  ACTIVITY: 

RESEARCH  JTJ 

REVIEW  &  APPROVAL  £^/ 


ADMINISTRATION         [^ 
TECHNICAL  ASSISTANCE  f^J 


13.  IDENTIFY  ANY  'COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 

ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT 
IN  EITHER  1956  OR  1957:   IF  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE 
SERIAL  NO(S)  (ITM  L) 

Research  Division,  Merck  and  Co.,  Rahway,  N.J,,  Dr.  George  Boxer 


U.  IF  THIS  PROJECT  RESEMBLES,  COi'IP DEMENTS,  OR  PARALLELS  RESEARCH  mm   ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,- FACILITIES 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL  NO(S)  IF  iflTHIN  NIH). 

None . 


R.P.C.  -  3 
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Honors,  Awards,  and  Ribli cation  Sheet 


15.  NINDB-  22  (C) 
SERIAL  NO. 


16.  UST  PUBLICATIONS  OTHER  THAl^l  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALENDAR 
YEAR  1955: 


None 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALEIMDAR  YEAR  195  5. 

None . 
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Project  Description  Sheet 

1.  N'.r.N^D.B. 2.  Medical  Neurology 

INSTITUTE  UBORATORY  OR  BRANCH 

Clinical 

2.  ■Neurocheraistrv   4. 5,  NINDB-  23  (C) 

SECTION  LOCATION (OTHER  THAN  BETHESDA}    SERIAL  NO. 

^«  Tepctbook  of  Clinical  Neuro chemistry 

■■  PROJECT  TITLE 


7.  Dr.  Donald  .B.  Tower 


PRINCIPAL  INVESTIGATOR 
8t  Dr.  Maynard  Cohen. (University  of  Minnesota' 


OTHER  INVESTIGATORS 
9.  PROJECT  DESCRIPTION: 

(a)  Objective:  Writing  of  a  book  covering  the  aspects  of  neurochemlstry 
of  importance  to  the  clinical  neurologists  and  others  in  the  field 
of  neurology  who  may  possess  insufficient  biochemical  background 
yet  wish  to  obtain  a  general  grounding  in  this  field. 

The  book  is  intended  to  be  300-500  pages  in  length  and  to  cover 
.»;  In  as  simple,  diagrammatic  terms  as  possible  the  major  Toiochemical 
facts  and  views  relating  to  the  central  and  peripheral  nervous 
systems  and  their  correlation  where  known  with  clinical  problems, 

(b)  Significance;  There  have  been  three  books  on  neurochenistry  in  the 
past  50  years.  Thudi chum's  Chemical  Constitution  of  the  Brain  firsi 
published  75  years  ago  appeared  in  revised  form  in  German  in  1901. 
This  is  a  classic  and  contains  much  data  still  of  value  regarding 
the  gross  chemical  make-up  of  gray  and  white  cerebral  tissue.  In 
1937  Page  published  a  monograph  on  Chemistry  of  the  Brain  which  'Wr 
brought  Thudichum's  data  up  to  date  and  included  what  was  then 
known  of  metabolism  in  brain  tissue.  This  also  is  a  classic  but 

is  much  out  of  date,  particularly  regarding  neuronal  metabolism. 
In  1955  Elliott,  Page  and  Quastel  published  Neuro chemistry .  a 
collection  of  32  chapters  by  32  authors  covering  most  of  the  field. 
This  book'  is  actually  valid  up  to  1951  only  so  that  it  is  already 
somewhat  behind  current  advances.  In  addition  it  is  written 
primarily  by  and  for  Investigators  with  biochemical  background  and  . 
not  presented  in  any  but  the  loosest  organization.  With  a  few  ex- 
ceptions there  is  little  reference  to  clinical  problems.  The  field 
of  neuro chemistry  is  experiencing  growing  interest  from  many  areas 
of  neurology,  especially  those  in  clinical  neurology.  A  relatively 
short  and  moderately  priced  book  directed  to  this  latter  group  and 
organized  in  a  logical  basic  to  clinical  progression  will  fill 
a  much  needed  place. 
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(c)  Proposed  , Course j.  The  collaboration  of  Dr.  I%ynard  Cohen,  in  charge 
of  Clinical  Neuro chemistry  at  the  University  of  liinnesota,  has  been 
secured.  The  medical  Publishing  House  of  Paul  B.  Hoeber,  Inc., 
New  York  has  contracted  to  publish  the  book.  As  a  result  of  pre- 
liminary review  a  short  synopsis  of  some  of  the  salient  features  of 
cerebral  metabolism  has  Iseen  presented  at  a  Symposium  Interdisciplinary 
Research,  University  of  Wisconsin  and  will  be  published  in  195^.  A 
ona-day  course  on  neurochemistry  will  be  given- by  the  investigators 
■  at  the  April  1956  meeting  of  the  American  Acaddmy  of  Neurology. 
These  two  events  will  permit  the  authors  to  assess  the  approach  most 
suitable  for  the  intended  "non-bibchemical"  audience.  It  is  antici- 
pated that  the  manuscript  for  the  book  can  be  completed  by  the  end 
ef  calendar  1956. 


R.P.C.  -  2 
December  1955 


Analysis  of  NIH  Pirogram  Activities 
Budget  Data  Sheet 


10.  NINDB-23  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 


FY  1956 


ESTIMTED 
EXl-'ENDITURES 


BUDGETED  POSITIONS 


MAN  YEARS 


PROF  OTHER  TOTAL 


PROF  OTHER  TOTAL 


0.2 


0.1 


0.3 


PATIENT 
DAYS 


FY  1957 


0.1 


0.1 


12.  BUDGET  ACTIVITY: 

RESEARCH  ^/ 

REVIEW  &  APPROVAL         /~7 


ADMINISTRATION  l_J 

TECHNIOAL  ASSISTANCE     HI 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER 
ORGAiaZATIONS,   PROVIDING  FUNDS,    FACILITIES,    OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1956  OR  1957:      IF  COOPER,ATING  UNIT  IS  WIfflHIN  NIH 
INDICATE  SERIAL  NO(S)S    (ITEM  I    ) 

University  of  Minnesota,   Division  of  Neurology  -  Dr.    Cbhen 
Paul  B.   Hoeber,   Inc.,   New  York  -   Publisher 


lA.   IF   THIS   PROJECT  RESEMBLES,   COMPLEMENTS,   OR  PARALLELS  RESE.1RCH  DONE  ELSE- 
WHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  II  TERCHANGE  OF  PERSONNEL, 
FACILITIES  OR  FUNDS),   IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL  NO(S)  IF 
WITHIN  NIH). 

None, 
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December  1955  SERIAL  NO. 


15*  NINDB- 


SERIAL  NO. 


16.   LIST  PUBLICATIONS  OTHER  THAI^I  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALEIMDAR 
1955: 

Tower,  D.  B.  "Neurocheraical  Substrates  of  Cerebral  Function  and  Activity" 
in  H.  F.  Harlow  and  C.  N.  Woolsey,  Symposium  on  Interdisciplinary  Research 
'  in  the  Biological,  Biochemical  and  Behavioral  Sciences.  I^dison, 
University  of  Wisconsin  Press,  In  Press. 


17.   nST  HONORS  AND  AW.\RDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDilR  YE.\R  1955. 

None. 
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1,  Weurc logical  Diseases  and  Blindness  2.  Medical  U euro logy 
INSTITUTE  •  LOCATION  OR  BPJiNCI-I 

3.  Clinical  Neurophysiology  It. 5-NINDB  -  2^  (C) 

SECTION    "   '    "  LOCATION  SERIAL  NO. 


'-'•  Effect  of  temperature  on  neuromuscular  transmission 
PROJECT  TITLE 


7.  Paul  0.  Chatfield,  M.D. 
PRINCIPAL  INVESTIGATOR 


None 
OTHER  INVESTIGATOR! S) 


PROJECT  DI'BCRIPTION 

OBJECTIVES: 

This  reFearch  is  a  combination  of  a  project  started  in  19Sh}   when  it 
seemed  desirable  to  study  the  effects  of  temperature  on  neuromuscular 
transmission,  both  from  the  standpoint  of  general  physiological 
interest  and  because  some  clinical  states  of  neuromuscular  disorder 
are  adversely  affected  when  the  patient  is  exposed  to  the  cold,  A 
review  of  the  literature  since  carried  out  has  revealed  that  the 
latter  effect  may  be  largely  subjective. 

METHODS  aiPLOYED: 

Hamsters  are  induced  to  hibernate  by  being  kept  in  a  cold  room  at 
h   Ct  The  anesthetized  experimental  animal  (rat,  hamster)  or  un- 
anesthetized  hibernating  hamster  is  placed  in  a  refrigerated  box 
within  which  the  temperature  can  be  lowered  a  chosen  amount  (about  2 
degrees  centifjrade  in  these  experiments).  The  temperature  of  this 
box  is  thermostatically  controlled  so  that  it  ranains  relatively 
constant.  A  sciatic  nerve  is  exposed,  placed  upon  stimulating  elec- 
trodes and  ligated,  and  crushed  proximal  to  the  electrodes.   The 
gastrocnemius  muscle  of  the  same  leg  is  freed  from  its  insertion  at 
the  ankle  and  its  taidon  attached  to  a  strain  gaute  for  isometric 


R  P  r   _  1.)  NINDB-2A  (C) 

D;c;in;er  1955  SERIAL  NO. 

METHODS  ILiPLOYED,  Cont'd. 

recording  of  muscular  contraction.  The  potential  changes  from  the 
strain  gauge  are  led  into  a  DC  araplifier  and  then  recorded  photo- 
graphically with  a  cathode  ray  osciJloscope.  Two  fine  wire  electrodes 
are  also  inserted  into  the  muscle  and  after  suitable  airiplification 
the  gross  muscle  action  potential  is  recorded  on  the  second  beam  of 
the  oscilloscope.  These  electrodes  are  also  used  to  stimulate  the 
muscle  directly.  The  temperature  of  the  muscle  was  originally 
measured  with  a  thermocouple  leading  into  a  bridge  circuit  and  record- 
ing galvanometer.  A  Bi-own  recording  potentiometer  is  now  used  for  this 
purpose.   In  this  way  the  mechanical  and  electrical  events  occurring 
in  the  muscle  as  the  result  of  stimulation  of  the  sciatic  nerve  can  be 
studied  as  a  function  of  the  temperature  of  the  muscle. 

MJOF  FINDINGS 

During  the  past  year  further  pilot  experiments  were  done  in  this 
project,  using  the  rat  as  a  test  animal.  Preliminary  results  have 
confirmed  infoimation  already  available,  to  wit  that  a  lower  frequency 
of  stimulation  is  necessary  to  obtain  a  complete  tetanus  in  a  cool 
muscle  than  in  one  at  normal  body  temperature.  The  relation  of  tension 
to  temperature  is  a  coiaplex  one  and  demands  further  analysis.  There 
seems  little  relationship  between  the  amplitude  of  the  electrical 
response  and  the  tension  develooed,  and  the  necessity  of  recording 
the  electrical  events  as  a  function  of  temperature  has  been  questioned. 

SIGFIFICAMCE  OF  THE  PfiOC-RAM  TO  TKE  INSTITUTE 

Since  one  of  the  major  interests  of  this  institute  is  the  large  and 
varied  group  of  diseases  of  the  neuromuscular  system  and  since  some  of 
these  disorders  are  allegedly  affected  by  cold,  it  seems  of  interest 
to  try  to  define  more  clearly  the  exact  effects  which  temperature  has 
on  neuromuscular  function. 

PROPOSED  COURSE  OF  PROJECT 

It  is  planned  to  ampliiy  the  experiments  xv'hich  have  already  been 
performed  on  the  rat  and  to  continue  these  studies  on  harnsters 
arousing  from  hibernation,  i.e.  those  automatically  changing  their 
body  temperature  from  low  to  high  values -as  i^rell  as  in  anesthetized 
non-hibernating  hamsters  whose  body  temperature  can  be  altered  over  a 
wide  range  wi.thout  the  procedure  being  lethal  to  the  animal.   It  is 
planned  to  study  the  effects  of  temperature  on  muscular  contraction 
brought  about  both  by  stimulating  the  nerve  to  the  muscle  and  the  muscle 
directly.  Since  the  method  of  recording  muscular  contraction  in  use 
has  not  proved  entirely  satisfactory,  improved  methods  probably  utilizing 
differevit  apparatus  will  be  sought  for. 
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1.  Neurological  Diseases_and  Blindness     2.  Medical  Neurology 

rNSflTUTE  LOCATION   OR  BMNCH  ' 

3.    Clinical  Neurophysiology  If. 5.    i\TINDE  -   25    (C) 

SECTION  LOCATION     '  SERIAL  NO. 


6.    Effect  of  temperature  on  the  electro physio logy  of  the  visual 

system.    

PROJECT  TITLE 

7*  Paul  0.  Chatfield,  M.D. 

PRINCIPAL  INVESTIGATOR 

8.  Wade  H,  Marshall 


OTHFiTlNVESTIGATORC  S )         '. 
9.  PROJECT  DESCRIPTION 
OBJECTIVES; 

Since  the  hamster  during  arousal  from  hibernation  does  not 
appear  to  respond  to  visual  stimuli  until  its  body  temperature 
his  regained  fairly  high  levels j  we  propose  to  study  the  electric- 
al responses  of  various  parts  of  the  visual  system  (e.g.  lateral 
geniculate  body  and  visual  cortex)  to  light  flashes  directed  at 
the  retina.   It  is  planned  to  carry  out  this  research  in  the  lab- 
oratory of  Dr.  Wade  H,  Marshall  of  the  NINH  who  has  had  consid- 
erable experience  with  this  sort  of  research. 

METHODS  Eii  PLOYED ; 

Hamsters  are  induced  to  hibernate  by  being  kept  in  a  cold  room 
at  k°   C.  They  are  then  rapidly  transferred  to  a  refrigerated 
box,  placed  in  a  stereotaxic  apparatus  and  the  calvarium  opened. 
Light  flashes  are  directed  at  an  eye  while  various  portions  of 
the  visual  system  are  explored  according  to  ordinary  electro- 
physiological techniques  by  means  of  the  stereotaxic  apparatus 
and  records  are  made  with  a  cathode  ray  oscillograph.  Following 
each  experiment  the  brains  are  fixed  and  later  sectioned  for 
localization  of  electrode  positions. 


■p   p   p      —1a) 
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SERIAL  NO. 


i-IAJOR  FINDINGS 


This  project  has  just  been  started  with  the  modification  of  an 
existing  stereotaxic  apparatus  to  fit  the  .si.ull  of  the  haiaster. 
Further  active  research  has  had  to  be  postponed  for  three  months 
since  Dr.  Marshall  is  at  present  occupied  with  other  research 
in  collaboration  with  Dr.  Aristides  Leao,  a  Visiting  Scientist. 

SIGNIFICANCE  OF  THE  PROGRAM  TO  THE  INSTITUTE 

It  is  felt  that  by  studying  the  electrophysiology  of  the  visual  system, 
about  which  a  great  deal  of  information  is  already  available,  while 
varjdng  the  perameter  of  the  body  temperature  of  the  animal,  further 
information  of  int-Test  may  be  obtained  of  interest  both  to  neuro- 
physiologiests  and  opthalmologists. 

PROPOSED  COURSE  OF  PROJECT 

Outlined  under  "Methods". 
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TECir^'ICAL  ASSISTANC: 


(physiology, NBIH 

Research  x^jill  be  in   collaboration  with  the  laboratory  of  neuro - 

13.    IDENTIFY  ANY  COOPERATING  UTITS  OF  THE  PUBLIC  i-fl']/iLTH  SERVICE, 
OR  OTHER  ORGANIZATIONS,    PROVIDING  FUNIS ,    FACILITIES,   OR 
PERSONNEL  FOR  THIS   PROJECT   IN   EITHER  1955  or  1956:      IF 
COOPERATING  UNIT   IS  VJITHIN  MIH  INDICATE  SERIAL  NO(S)    (iTiM  1) 


lU.    IF  THIS   PROJECT  RESEf'IBLES,    C01-iPLH4:j]NTS,    OP   PARALLELS 
RESEARCH  DONE  ELS"'MTERE  IN  THE  PUBLIC  H'^IALTH  SERVICE 
(WITHOUT  INTERCHANGE  OF   PERSONNEL,   FACILITI/'S   OR  FUNDS), 
IDENTIiTY  SUCH  R  SKARCH:    (BY  SERIAL  NO.    IF  "ITHIN  NIH) 
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16.   LIST   PUBLICATIONS  OTHER  TFIAN  ABSTPJlCTS  FROi-i  THIS   PIOJECT 
DURING  CALENDAR  YiilAR  1955: 


None 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS 
PROJECT  DURING  CALEND.'iR  Y^£AR  1955: 
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Project  Description 

1,  Neurological  Diseases  and  Blindness  2,  Medical  Neurology 

INSTITUTE  LABOR". TORI  OR  BRANCH 

3.  Clin.  Neuropharmacology  h» 5.  NINDB-26(G) 

SECTION  LOCATION  (OffiER  TH'\N  TETNESDA) SERIAL  NO. 

6.  study  of  new  chemical  compounds  with,  central  nervous  system  effects, 

PROJECT  TITLE 

7.  Richard  L.  Irwin,  Ph.D. 

PRINCIPAL  INVESTIGATOR 

8.  None 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

OTjIECTIVTS!   The  study  of  pharrnacologicnlly  active  compounds  that 
at  first  appear  to  be  scientific  curiosities  is  of  importance  for 
several  reasons.  Eirstly  some  compounds  of  this  type,  when 
adequately  characterized  chemically  and  pharmacologically,  find  a 
useful  place  in  therapeutics.  Such  substances  have  in  the  past 
also  served  as  valuable  research  tools  and  have  led  to  a  greater 
understanding  of  physiological  and  biochemical  mechanisms  of  disease 
processes.  The  objective  of  this  project  is  to  find  compounds  with 
central  nervous  system  effects  that  have  not  been  described  and  to 
investigate  these  compounds  and  others  that  have  unusual  or  un- 
explained effects  upon  the  central  nervous  system, 

METHODS  EMPLOYED ;  No  method  is  known  that  will  with  certitude  un- 
cover pharmacologically  active  chemical  substances.  This  project 
to  date  has  been  concerned  with  a  search  into  folklore,  anthropo- 
logical literature  and  older  scientific  publications  for  reference  to 
substances  with  pharmacologic  activity  that  have  not  been  previously 
or  adequately  investigated.  Standard  pharmacological  procedures  mil 
be  used  when  such  substances  are  found  and  obtTincd. 

MAJOR  ''BINDINGS;   To  date  reference  to  two  substances  have  been  found 
that  are  of  interest.  One  of  these  compounds  is  reported  'bo  cause 
"madness"  and  is  known  as  Felazlaz  by  some  native  peoples  of  the 
Sahara  desert.  Another  reference  to  this  compound  indicated  the 
name  to  be  "Tebinna",  Another  group  of  compounos  that  have  profound 
central  nervous  system  effects  that  have  received  little  attention 
is  the  Harmme  alkaloids.  These  have  been  used  as  euphorics  by 
Siberian  peasants  and  have  excitatory  effects  in  animals  that  seem 
to  be  referable  to  the  basal  ganglia, 

SIGNIFICANCr  TO  PROGR:iM  OF  INSTITUTE;   See  objectives.   This  project 
is  perhaps  of  more  general  interest  than  specifically  related  to 
an  institute  program, 

PROPOSED  COURSE  OF  PROJECT;   To  obtain,  if  possible,  a  supply  of 
"Tebinna"  (Felazlaz)  and  the  harmine  alkaloids  for  pharmacological 
testing  and  to  continue  the  search  for  other  active  compounds. 
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16.  PUPLICATIONS  OTHER  THAN  THIS  PROJECT  DURING  1955. 
NONE 

17.  HONORS  .ND  ;.W\IffiS  TO  PERSONNEL  DURING  1955. 
NONE 
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Project  Description 

1«  Neurological  Diseases  and  Elindness  2«  aedical  Neurology 

INSTITUTE  LABORATORY  OR  E-R.ANCH 

3,  Clin.  Neuropharmacology  U. 5«  NINDB-27  (C) 

SECTION  LOCATION  (OTHER  THAN  PETHESDA)  SERI:\L  NO. 

6,  A  study  of  respiratory  and  vasomotor  responses  to  central  nervous 

system  asphyxia, 

PROJECT  TITLE 

7 •  Richard  L.  Irwin,  Ph«D» 

PRINGIPM.  INW:STIGAT0R' 

8.  Jay  P.  Fells,   M.S. 

OTHFR  Il.VE'STICATORS 

9.  PROJECT  DESCRIPTION! 

or  JECTIWS ;   To  determine  respiratory  and  vasomotor  responses  to 
asphyxia  restricted  to  the  central  nervous  system, 

I"IETHODS  EMPLOYED ;  Responses  were  measured  in  anesthetized  mammals 
using  a  vascularly  isolated  head  in  vjhich  neural  connections  re- 
mained intact, 

MAJOR  EINDINGS;   The  following  observations  were  obtained  from  22 
dogs  with  vascularly  isolated  heads.  The  sudden  occlusion  of  all 
arterial  channels  except  the  anterior  spinal  artery  does  not  effect 
either  vasomotor  or  respiratory  function.  VJhen  the  anterior  spinal 
artery  is  included  in  the  occlusion  an  immediate  vasopressor  response 
ensues.   This  response  is  variable  and  is  accompanied  in  some 
animals  by  cardiac  arrhythmias.  After  an  initial  hyperpnea  and 
polypnea,  the  occurrence  of  apnea,  at  approximately  one  minute  after 
occlusion,  was  a  constant  finding  in  all  dogs,  VJhen  once  established, 
apnea  continued  as  long  as  the  arterial  channels  remained  occluded, 
lAfiien  the  arterial  vessels  were  opened  and  blood  flow  resumed  within 
ten  minutes  after  the  onset  of  apnea  respiratory  function  returned 
to  the  pre-occlusion  pattern, 

SIGNIFIC'INCE  TO  THE  PROGRAM  OF  THE  INSTITUTE;   Central  nervous 
system  function  in  relation  to  oxygen  deprivation  and  carbon  dioxide 
accumulation  is  inadequately  understood.  The  number  of  neurological 
disorders  XThich  have  parameters  of  function  related  to  anoxia, 
asphyxia  and  hypercarbia  attest  to  the  importance  of  this  type  of 
study, 

P^OPOSFTJ  COURSE  OF  PROJECT;  No  immediate  continuation  of  this  project 
is  contemplated.  Experiments  to  separate  the  role  played  by  anoxia 
from  that  of  hypercarbia  lAfould  be  an  obvious  sequel  to  this  project. 
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Project  Description 

It     Neurological  Diseases  and  blindness  2,  Medical  Neurology 
INSTITUTE  LABORATORY  OR  BR';NCH 

3.  Clinical  Neuropharmacology  Ut 5.NINDB-28  (C) 

SECTION  L0CATI0N(0THER  THAN  ELTHESDA) SERIAL  NO, 

6,  The  antagonism  of  quarternary  compounds  to  neuromuscular  block. 

PROJECT  TITLE 

7.  Richard  L.  Irwin,  Ph,D, 

PRINC IP  a1  INVESTIGATOR 

8,  Jay  E.  Wells,  M.S. 

OTHER  INVESTIGATORS 

9.  PROJE:CT  DESCRIPTION: 

OBJECTIVES;   This  project  is  concerned  with  screening  quarternary 
compounds  for  "de-curarizing"  activity  in  anticipation  of  finding 
a  compound  that  will  be  clinically  useful  in  the  treatment  of 
■  mj'"asthenia  gravis. 

METHODS  EMPLOYED;  Appropriate  standard  neuromuscular  preparations, 

MJOR  FINDINGS:  NONE 


SIGNIFICANCE  TO  THE  PROGR'^M  OF  THE  INSTITUTE;   The  pharmacological 
treatment  of  myasthenia  gravis  during  the  past  20  years  has  centered 
upon  compounds  that  have  a  pronounced  anticholinesterase  activity. 
Compounds  that  exhibit  anticholinesterase  effects  only,  such  as 
physostigmine  nnd  the  alkyl  phosphonates,  although  somewhat  efficaci- 
ous in  the  treatment  of  myasthenia,  have  a  low  margin  of  safety  or 
produce  pronounced  undesirable  side  effects  at  a  clinical  dose  level, 
VJhen  a  compound  has  anticholinesterase  activity  and  also  a  direct 
stimulating  effect  upon  the  motor  end  plate,  such  as  neostigmin  or 
Mestinon  (R),  the  clinical  effectiveness  is  increased.  This  type 
of  compound,  with  two  distinct  modes  of  action,  and  other  similar 
ones,  are  invariably  quarternary  ions.  It  is  also  known  that  some 
quarternary  compounds  produce  neuromuscular  block.  The  pathological 
defect  in  myasthenia  has  often  been  proposed  to  be  the  circulation  of 
a  metabolite  that  reduces  neuromuscular  transmission  by  attachment 
to  motor  end  pxate  receptors.  It  is  unknovm  however  whether  the 
beneficial  effect  of  neostigmin  is  dependent  upon  the  displacement  of 
a  neuromuscular  blocking  metabolite  from  the  motor  end  plate 
receptors  or  whether  prostigmin  acts  by  partially  depolarizing  the 
end  plate  membrane  which  would  allow  a  smaller  amount  of  acetylcholine 
to  depolarize  the  end  plate  to  a  threshold  level. 

It  has  been  shown  in  this  laboratory,  as  well  as  in  others, 
that  certain  quarternary  compounds  that  have  little  anticholinester- 
ase activity  are  somewhat  antagonistic  to  a  neuromuscular  Vlock. 
Hexamethonium,  a  bis -quarternary  salt,  is  the  best  known  example. 
This  compound  and  other  quarternary  substance  have  found  no- -clinicAl 
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application  as  antagonists  to  a  neuromuscular  block  since  they  have 
pronounced  ganglionic  Hocking  action  that  precludes  their  use.  In 
large  doses  they  also  exhibit  a  low  grade  neuromuscular  blocking 
action.  However,  in  homologous  series  of  quarternary  ions  compounds 
usually  exist  which  have  little  if  any  ganglionic  or  neuromuscular 
blocking  activity.  It  is  unknown  whether  these  compounds  have 
any  intagonistic  effect  against  a  neuromuscular  block.  If  a 
compound  can  be  found  that  (1)  has  minimal  ganglionic  blocking 
action,  (2)  is  c-pable  of  antagonism  of  a  neuromuscular  block  and 
(3)  has  little  affinity  for  acetylcholine  receptors  at  the  motor 
end  plate  then  the  possibility  exists  that  such  a  compound  would  be 
beneficial  clinically  in  the  treatmt  nt  of  myasthenia.  The  feasibil- 
ity of  an  active  compound  of  this  nature  being  of  benefit  is  not 
precluded  by  the  possibility  that  the  pathological  physiology  of 
myasthenia  gravis  is  not  dependent  on  a  circulating  neuromuscular 
blocking  metabolite  since  ouarternary  ions  are  also  known  to  de- 
polarize the  motor  end  plate.  If  the  myasthenic  defect  is,  as  has 
also  been  postulated,  a  deficiency  in  acetylcholine  production,  a 
quarternary  compound  that  would  partially  depolarize  the  motor  end 
plate  x»rould  enable  a  smaller  output  of  acetylcholine  to  effect 
adequate  neuromuscular  transmission. 

This  project,  based  on  the  above  considerations,  is  part  of  the 
integrated  muscle  disorders  program  of  this  Institute, 

PROPOSED  COURSE  OF  PROJECT;  To  continue  to  test  quarternary 
compounds  for  activity  against  a  neuromuscular  block. 
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Project  Description 


1,  Meurological  Diseases  and  Blindness  2.  Medical  Neurology 

INSTITUTE  LAEORilTORY  OR  ERUMCH 

3.     Clinical  Neuropharmacology  h, g.NINDB-29   (c) 

SECTION  LOC\TION(OTHFR  THAN  EETHESDA)   SERIaL  NO. 

6,  The  deirelopment  of  a  "myasthenic"   animal  for  testing  purposes « 

PROJECT  TITLE 

7,  Richard  L.   Irwin,  Ph.D. 


PRINCIPAL   INVESTIGATOR 


8.  Jay  B.  Wells,  M.S. 

OTHER  IIWESTI GATORS 

9,  PROJECT  DESCRIPTION { 

OBJECTI^.TS;  Myasthenia  Gravis  is  a  neurological  disorder  that  some- 
what resembles  a  state  of  chronic  neuromuscular  block.  No  adequate 
laboratory  method  has  been  described  that  will  give  information  as  to 
whether  any  drug  will  be  effective  in  the  treatment  of  myasthenia. 
The  standard  techniques  to  test  for  antagonism  against  a  neuromuscu- 
lar block  art  inadequate  since  the  disease  is  not  reproducible  in  a 
laboratory  animal.  The  purpose  of  the  present  project  is  to  develop 
a  method  for  more  accurate  testing  of  drugs  that  may  be  of  value  in 
the  treatment  of  myasthenia  gravis. 

ME.THODS  EMPLOYED;   The  rabbit  head  drop  method  has  been  selected  as  a 
beginning  point  since  this  method  is  not  complicated  by  either 
extraneous  electrical  stimuli  or  anesthesia.  Rabbits  have  been 
chronically  curarized  in  an  attempt  to  reproduce  somewhat  the 
conditions  found  in  the  myasthenic  patient  and  then  tested  for 
response  to  neuromuscular  blocking  compounds. 

MJOR  Fli^INGS;   No  suitable  method  has  as  yet  been  developed.  The 
chronic  curarization  of  rabbits  by  a  depository  preparation  of 
d-tubocurarine  did  not  appreciably  alter  the  response  of  the  animals 
to  test  doses  of  the  same  substance, 

SIGNIFICANCE  TO  THE  PROGRM  OF  THE  INSTITUTE;   The  development  of  a 
new  method  for  screening  compounds  that  would  be  pharmacolo)3ically 
active  in  the  treatment  of  myasthenia  would  perhaps  aid  in  finding 
substances  of  clinical  value.  If  a  method  can  be  found  to  produce 
a  "myasthfc.nic  like"  state  in  a  laboratory  animal  it  is  conceivable 
that  new  information  may  be  obtained  concerning  the  neuromuscular 
processes  involved  in  myasthnia  about  which  little  is  known  at 
present, 

PROPOSED  COURSE  OF  PROJECT;   The  search  for  a  new  method  to  test 
substances  that  may  be  effective  in  the  treatment  of  myasthenia 
gravis  will  be  continued.  Chronic  "curarization"  of  test  animals 
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by  substances  that  have  a  different  mode  of  action  from  d-tubo- 
curarine  will  be  investigated.  The  possibility  that  the  inhibition 
of  choline  acetylase  in  vivo  will  produce  a  test  animal  that  is 
somewhat  similar  to  ainyasthenic  patient  will  be  investigated.  An 
attempt  will  be  made  to  find  compounds  that  are  choline  acetylase 
inhibitors. 
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6,  Neuromuscular  blocking  compounds:  Peripheral  and  respiratory  action 
related  to  calcium,  potassium,  magnesium,  carton  dioxide  and  anes- 

thetic  gases. 

PROJECT  TITLE 

7 *  Richard  L.  Irwin,  Ph.D. 

PRINCIPiU.  INVESTIGATOR 

8.  Jay  B.  lAfells,  M.S. \ 

OTHER  IMVFSTIGATORS 

9.  PROJECT  DESCRIPTION: 

OBJECTIVES;   To  determine  how  changes  in  the  concentration  of 
physiolog;ical  ions  and  respiratory  or  anesthetic  gases  are  related 
to  the  phenomenon  of  neuromuscular  block, 

METHODS  FtlPLOYED;  During  the  course  of  this  project  a  method  has 
been  devised  to  measure  the  respiratory  effects  of  neuromuscular 
compounds  under  conditions  that  approximate  those  under  vjhich  this 
type  of  compound  is  useful.  The  method  is  not  dependent  on 
extraneous  nerve  stimulation  or  artificial  respiration.  Peripheral 
actions  are  determined  in  standard  nerve-muscle  preparations  in  the 
rat,  guinea  pig,  cat,  rabbit  and  dog  using  alternating  direct  and 
indirect  stimulation  of  the  muscle.  • 

M JOR  FINDINGS ;  The  administration  of  calcium  is  markedly 
antagonistic  to  the  peripheral  as  well  as  to  the  respiratory  effects 
of  the  neuromuscular  blocking  compound  succinylcholine.  This  has 
been  found  not  to  be  due  to  a  direct  effect  of  calcium  on  muscle 
fibers  or  to  the  release  of  adrenalin  by  calcium.  Indirect  evidence 
suggests  that  cholinesterase  activation  by  calcium  is  not  involved. 
Calcium  not  only  antagonizes  a  pre-existing  neuromuscular  block  but 
also  decreases  the  depth  and  duration  of  the  block  xjhen  calcium  is 
administered  prior  to  the  blocking  compound,  Hypercarbia  reduces 
both  the  duration  and  depth  of  the  neuromuscular  block  produced  by 
succinylcholine.  The  antagonism  occurs  only  when  acidemia  has 
existed  prior  to  the  onset  of  the  block  and  is  thus  the  result  of 
some  physiological  change  that  develops  during  hypercapnia,.  Anoxia, 
at  least  within  the  physiological  limits  of  the  cardiovascular  system, 
has  been  found  not  to  effect  a  neuromuscular  block. 

SIGNIEIC\NCE  TO  THE  PROGR^i^  OE  THE  INSTITUTE;  Myasthenia  Gravis  and 
familial  periodic  paralysis  are  neurolop^ical  diseases  in  which  both 
derangement  of  neuromuscular  transmission  and  changes  in  ionic 
concentration  in  the  blood  may  be  involved.  Until  more  knowledge  on 
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the  mechanisms  of  a  neuromuscular  block  and  its  relation  to  ionic 
concentration  is  available  the  etiology  and  treatment  of  thtse 
diseases  must  necessarily  remain  empirical.  It  is  therefore 
important  to  examine  the  phenomena  of  neuromuscular  block  in  greater 
detail  than  is  possitle  in  the  patients.  The  investigation  of  the 
neuromuscular  block  and  the  conditions  which  affect  it  is  the 
problem  with  which  this  project  is  concerned, 

PROPOSFD  COURSE  OF  PROJECT;  The  phase  of  the  project  concerned  with 
succinylcholine,  calcium  and  respiration  is  complete  and  is 
documented  in  manuscript  form  to  be  presented  for  publication.  The 
next  phase  of  this  project  will  concern  the  effect  of  hypercapnia 
on  the  neuromuscular  block  produced  by  compounds  which  are  not 
hydrolyzed  ty  cholinesterases  i,e,  decamethonium  and  gallcunine.  The 
relationships  between  a  neuromuscular  block  and  ionic  fluxes  will  be 
investigated. 


/f 
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11.     BUDGET  11AT\! 


12.     rUDGFT  ACTIVITY;      RESEARCH 


13 .     NONE 


lU.     NONE 
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16.  PUFLIC;TI0NS  other  TH:.N  this  project  DURING  1955, 
NONE 

1 7 .  honors  \m   AWIRDS  TO  PERSONNEL  DURING  1955. 
NONE 
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6.    The  Evaluation  of  New  Muscular  Relaxant  Drugs  in  the  Treatment  of  Cerebral 
PROJECT  TITLE  '  Palsy. 


7.    J.  Gordon  Millichap,  M.D. 


PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 

9.   PROJECT  DESCRIPTION: 

Project:   The  Evaluation  of  New  Muscular  Relaxant  Drugs  in  the 
Treatment  of  Cerebral  Palsy. 

Objectives ;   (1)  To  establish  reliable  objective  methods  for  the 

quantitative  assessment  of  motor  disturbance  in  children 
with  cerebral  palsy. 

(2)  To  determine  the  value  of  new  muscular  relaxant  drugs 
in  the  treatment  of  cerebral  palsy. 

Methods :     Objective  measurements  are  obtained  of  coordination, 

range,  accuracy  and  rapidity  of  movement,  muscle  strength, 
maintenance  of  posture,  and  degree  of  involuntary  movement. 
Test  procedures  include  kyniographic  records  of  the  effects 
of  choreoathetoid  movements  on  postural  stability,  dark 
ground  photographic  records  of  athetoid  movements  with  timed 
exposure,  Minnesota  rate  of  manipulation  and  other  manual 
dexterity  tests,  hand  dynamometer,  vital  capacity,  and 
maximum  leg  abduction  measurements.   Neurological,  physical 
therapy  and  occupational  therapy  evaluations,  speech  record- 
ings, and  limited  motion  picture  studies  are  obtained. 

Measurements  are  repeated  at  three  day  intervals, and  other 
evaluations  are  made  during  drug  treatment  in  which  controls 
are  employed.   Results  are  subjected  to  statistical  analyses, 
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^atients  under  study: 

Total:   10  children 


In-patients :   ^ 
Out-patients :   6 


Significance  to  the  Cerebr?!  Palsy  and  Pediatric 

Neurolo.qy  Program:   In  patients  with  cerebral  palsj;-,  muscular 

relaxation  and  the  reduction  of  involuntary 
movements  are  essential  preliminaries  to  the  development 
of  voluntary  muscle  control  and  proper  movement  patterns. 
A   muscular  relaxant  drug  of  proven  value  would  be  an 
important  addition  to  the  treatment  of  cerebral  palsy, 
and  9n  effective  preventive  of  contractures  and  deformity, 

Ma.jor  Findings :   Preliminary  assessment  of  the  results  of  screen- 
ing studies  in  four  patients  suggests  that  the 
degree  of  motor  disability  is  increased  during  treatment 
with  Reserpine,  and  decreased  by  Flet'iin  (2-amino-5-chloro- 
benzoxazole) . 

Proposed  Course  of  Pro.ject:   In  view  of  the  encouraging  results  with 

Flexin,  the  study  will  be  extended  to 
include  a  total  of  ten  patients.  They  will  be  followed 
as  out-patients. 
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16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTR''iCTS  FROM  THIS  PROJECT  DURING 
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None . 


17.   LIST  HONORS  AND  AW.\RDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


None, 
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6.   The  Anticonvulsant  Action  of  Carbonic  Anhydrase  Inhibitors, 
PROJECT  TITLE 


'^,        J.  Gordon  Millichap,  M.D. 


PRINCIPAL  INVESTIGATOR 


OTHER  INWSTIGATORS 
9.   PROJECT  DESCRIPTION: 

Project:   The  Anticon-i/ulsant  Action  of  Carbonic  Anhydrase  Inhibitors, 

Objectives ;   (1)  To  determine  the  efficacy  of  acetazoleamide  (Diamox) 
in  the  treatment  of  those  seizures  which  are  not  markedly 
influenced  by  hypen/entilation  and  acid-base  changes,  /it  is 
generally  postulated  that  Diamox  influences  seizure  activity 
by  means  of  the  secondary  metabolic  acidosis  consequent  to 
the  inhibition  of  renal  carbonic  anhydrase.  However,  in 
animal  experiments,  the  drug  has  an  anticonvulsant  effect 
V7hich  is  independent  of  its  action  on  the  kidney  and  which 
is  correlated  directly  with  the  degree  of  inhibition  of 
carbonic  anhydrase  in  the  brain  (i4illichap,  J.G. ,  Woodbury, 
D,M. ,  and  Goodman,  L.S.,  1955 •)  Control  of  seizures,  other 
than  those  exacerbated  by  hyperventilation  and  alkalosis, 
should  therefore  be  expected. 3^ 

(2)  To  confirm,  by  clinical  experiment,  the  development  of 
tolerance  to  Diamox  which  has  been  noted  in  animal  investi- 
gations, and  to  determine  the  efficacy  of  ammonium  chloride 
in  the  reduction  of  tolerance. 

Methods ;    The  results  of  Diamox  therapy  are  correlated  with  the 

etiology,  anatomical  localization,  and  clinical  and  EEC- 
patterns  (including  response  to  hyperventilation)  of  the 
seizures.   Control  medications  and  the  double-blind-technique 
are  employed,  and  the  patients  are  revievjed  at  frequent  in- 
tervals . 
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?atients  Studied ; 

Total  of  23  children. 

In-patients :   2 

Out-patient  follow-up  consultations :   120 

Ma.ior  Findings ;    (1)  The  effectiveness  of  Diamox  has  been  estab- 
lished in  the  control  of  those  major  and  minor 
seizures,  not  markedly  influenced  by  acid-base  changes. 

(2)  The  development  of  tolerance,  hitherto  un- 
reported, detracts  from  the  practical  value  of 
Diamox  as  an  anticonvulsant, 

':ignifiGance  to  the  Cerebral  Palsy  and  Pediatric 

Neurology  Program:    In  children  with  cerebral  palsy,  the  control 
of  seizures  is  an  essential  preliminary  to 
effective  specific:  therapy,  and  there  is  urgent  need 
for  controlled  evaluations  of  nev;  and  less  toxic  anti- 
convulsant agents.   A  study  of  the  mechanism  of  the 
anticomnilsant  action  of  Diamox  should  lead  to  an 
understanding  of  the  physiological  role  of  carbonic 
anhydrase  in  the  nervous  system  and  its  relation  to 
seizure  activity. 

r^roposed  Course  of  Pro.ject:  'The  relatively  low  brain/plasma  con- 
,  •  centration  ratio  of  Diamox  limits  its 

anticonvulsant  activity  ( "iillichap  et  al.,  1955') 
As  a  result  of  this  finding,  a  more  potent  inhibitor 
has  been  produced  and,  if  suitable  patients  are  readily 
available,  the  compound  will  be  evaluated  clinically. 
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1^. 

None, 


R.P.C.  -  k 
December  1955 


Analysis  of  NIH  Program  iictivities 
Honors,  Awards,  and  Publications  Sheet 


15.  NINDB-32  (C) 
SERIAL  NO. 


16.  LIST  PUBLIC  "TIONS  OTHER  TH.\N  ;3STRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


(1)  Ilethods  of  '^L'valuation  of  Wew  '-nticonvulsant 
Compounds.   (Submitted  for  publication). 

(2)  Observations  on  the  Anticonvulsant  Action  of 
Diamox,  a  Carbonic  Anhydrase  Inhibitor.  (In 
preparation) . 


17.  LIST  HONORS  \ND  AVI.\RDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
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6.    studies  on  the  Pathogenesis  of  the  Kernicterus  Syndrome 
PROJECT  TITLE   ■ 


7.    J,  Gordon  Millichap,  M.D. 


PRINCIP/=L  INWSTIGATOR 


OTHER  INVESTIGATORS 

9.   PROJECT  DESCRIPTION: 

Objectives;   1)  To  investigate  the  significance  of  bile  staining  of  the 
brain  in  the  production  of  the  kernicterus  syndrome. 
2)  To  investigate  the  relation  of  liver  insufficiency,  hypo- 
glycemia, hypothermia,  and  iron  deficiency  of  prematurity  to 
the  development  of  kernicterus.   3)  To  determine  possible 
methods  of  prevention. 

Methods:   1)  Respiration  of  rat  brain  slices,  in  the  presence  of 
bilirubin,  is  measured  by  use  of  the  V/arburg  constant 
volume  respirometer.  The  in  vitro  inhibitory  effect  of 
bilirubin  is  being  studied  in  relation  to  a)  the  purity 
of  the  sample,  b)  temperature,  c)  pH  and  various  constituents 
of  the  media,  and  d)  the  presence  of  iron  and  copper, 

2)  Rats  with  liver  necrosis  and  hypoglycemia  will  be  used 
in  the  investigation  of  the  relation  of  liver  insufficiency 
and  hypoglycemia  to  the  kernicterus  syndrome.  The  pro- 
duction of  kernicterus  in  these  animals  will  be  attempted 
by  injection  of  bilirubin  solutions,  a  procedure  which 
has  been  found  unsuccessful  in  normal  rats.   Respiration 
of  brain  slices  from  animals  injected  with  bilirubin  will 
be  compared  with  that  of  animals  not  injected. 

Preliminary  Results ;   The  inhibitory  effect  of  bilirubin  on  brain 
homogenates  in  vitro  (Day,  R.L.,  1955)  has 
been  demonstrated  also  on  brain  slices.   To  obtain  this 
effect,  however,  it  is  necessary  to  use  an  unphysiological 
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media  at  a  strongly  alkaline  pH.   Under  more  physiological 
conditions,  a  significant  degree  of  inhibition  has  not 
yet  been  obtained,  despite  staining  of  the  tissue. 

Significance  to  Cerebral  Palsy  Research  Program:   Though  the  inci- 
dence of  the 
kernicterus  syndrome  has  been  reduced  by  exchange  trans- 
fusion, a  causal  relation  between  bilirubin  staining  of 
the  brain  and  the  neurological  sequelae  of  neonatal 
jaundice  has  not  been  established.   The  toxic  effect  of 
bilirubin,  demonstrated  in  vitro,  may  be  non-specific, 
and  other  factors  associated  with  liver  insufficiency, 
such  as  hypoglycemia  and  high  serum  ammonia  levels,  may 
be  more  significant.   So  that  a  better  understanding 
of  the  nature  of  cerebral  palsy  may  be  obtained,  and  from 
the  point  of  view  of  prophylaxis,  it  is  important  to 
elucidate  the  true  causal  factors  in  this  condition. 

Proposed  Course  of  Project:   No  change. 
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Section  on  Metabolism,  Nutrition  and  Liver  Disease,  Laboratory 
of  Biochemistry  &  Nutrition,  Institute  of  Arthritis  &  Metabolic 
Diseases. 


None, 


R.P.C.  -  l-i- 
December  1955 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.   NDiDB-^?  (C.) 
SERIAL  NO. 


16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


17.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


R.P.C.  -  1 
December  1955 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 


1.   Neurological  Diseases  and  Blindness   2.  .  <3'erebral  Palsy 


INSTITUTE 


LABORATORI  OR  BRANCH 


3. 


SECTION 


k. 


LOCATION 


5.   NII€)B-3/^  (C) 
SERIAL  NO. 


5 .   Etiological  and  Glinico- pathological  Correlations  in  Cerebral  Palsy. 

PROJECT  TITLE 

-p,    J.  Gordon  Millichap,  M.D. 

PRINCIPAL  IN\7ESTIGAT0R 

8 .  Neuropathologist  to  the  Collaborative  Cerebr?l  Palsy  Project. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Project:   Etiological  and  Clinico-pathological  Correlations  in 
Cerebral  Palsy. 

Objectives :1.  To  correlate  orenatal,  natal  and  post-natal  factors 
generally  considered  of  etiological  significance  in 
cerebral  palsy,  with  the  clinical  and  pathological  findings. 

2.  To  determine  the  incidence  of  factors,  other  than  neo- 
natal jaundice,  of  possible  significance  in  the  etiology 
of  the  kernicterus  syndrome . 

Methods:      (1)  Records  of  the  pregnancy,  birth  and  preceding  clinical 
history  are  obtained  on  cerebral  palsy  patients  with  a 
history  of  neonatal  jaundice,  snd  these  will  be  compared  vjith 
the  records  of  all  children  referred  for  possible  inclusion 
in  other  cerebral  palsy  research  projects.   Detailed  expmina- 
tions  and  investigations  are  performed,  and  suitable  normal 
control  patients  will  be  studied  similarly.   So  that  the 
degree  of  reliability  --"nd  completeness  of  the  histories, 
consistent  with  a  retrospective  investigation,  may  be 
optimal,  patients  will  be  admitted  to  the  study  as  soon 
after  diagnosis  as  is  possible. 


Patients  Studied; 


Total:     2U  children 
Inpatients:    4 
Out-patients:  20 
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Progress ;   Records  have  been  obtained  on  2k   children  with 
cerebral  palsy,  and  assistance  has  been  given 
in  forming  a  cerebral  palsy  protocol  which  eventually 
will  be  employed  in  this  study.   The  cooperation  of  local 
hospitals  and  health  departments  has  been  obtained  for 
the  referral  of  patients  and  records. 

Significance  to  the  Cerebral  Palsy  and  Pediatric 

Neurology  Program;  More  precise  etiological  and  clinico- 
pathological  correlations  in  cerebral 
vslsj   should  lead  to  a  better  classification  and  under- 
standing of  this  condition.   The  investigation  of  the 
kernicterus  syndrome  will  help  to  elucidate  the  clinical 
significance  of  the  results  of  laboratory  research  con- 
cerning bilirubin  and  brain  respiration.  (C.P,  Project 
No.  802), 

Proposed  Course  of  Project;   No  change. 
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1.   Neurological  Diseases  and  Blindness  2.   Cerebral  Palsy 


INSTITUTE  LABORATORY  OR  BRANCH 


3. : ^.  5.   MINDB-35  (C) 
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6.  Precocious  Puberty  in  Children  with  Cerebral  Palsy. 

PROJECT  TITLE 

7 .  J.  Gordon  Millichap.  M.D. 

PRINCIP.^^L  IN^.'ESTIGATOR 

8. 

OTHER  IN"^7ESTIGAT0RS 

9.   PROJECT  DESCBIPTION: 

Pro.ject;   Precocious  Puberty  in  Children  with  Cerebral  Palsy. 

Objectives :   To  determine  the  relation  of  skeletal  and  sexual  precocity 
to  organic  brain  damage  in  children  with  cerebral  palsy. 

Methods ;     (1)  Children  with  cerebral  palsy  are  investigated  for  signs 
of  precocious  puberty.  A  general  physical  examination  and 
an  x-ray  study  for  bone-age  are  performed  on  all  patients  and, 
in  those  with  positive  findings,  the  urinary  excretion  of  keto- 
steroids  and  corticoids  is  estimated,  /n  endocrinology  con- 
sultation is  obtained  to  exclude  causes  other  than  neurogenic. 

(2)  The  anatomical  localization  of  the  cerebral  lesion  in 
the  patients  with  precocious  puberty  is  compared  with  that 
in  cerebral  palsy  patients  who  show  no  signs  of  precocity. 

Patients  Studied ; 

Out-patients :   12 
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Significance  to  the  Cerebral  Palsy  and  Pediatric 

Neurology  Program:   A  knowledge  of  the  relation  of  precocious  _ 
puberty  to  the  brain  lesion  in  cerebral 
palsy  would  help  to  define  cortical-hypothalamic 
connections,  and  the  role  of  the  cerebral  cortex  in 
endocrine  function. 

Ma.jor  Findings:   Of  12  cerebral  palsy  patients  in  this  study, 
5  showed  definite  evidence  of  precocity,  and 
causes  other  than  neurogenic  were  excluded. 

Proposed  Course  of  Study:   Further  patients  will  be  studied  as 

above  and,  in  addition,  patients  with 
seizures  and  focal  cortical  lesions  will  be  investigated, 
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PROJECT  TITLE 

Maitland  Baldwin,  M.  D. 

PRINCIPAL  INVESTIGATOR 

Laurence  L.  Frost,  Ph.  D.,  and  J.  M.  Van  Buren,  M. 

D. 

OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

Objectives:  To  further  our  understanding  of  those  functional  representa- 
tions within  the  temporal  lobe  of  man  and  the  higher  .primates  which  may 
subserve  the  mechanisms  of  memory. 

Methods  Employed;  1.  Electrical  stimulation  of  the  human  temporal  lobe 
during  operative  exposure  under  local  anesthesia. 

2.  Ablation  of  the  temporal  areas  in  higher  primates. 

Patient  Material; 

No.  Average  stay  -  days 
Admissions:  Adult  Male      20  5.75 

Adult  Female     26  7.27 

Children  Male     3         17.33 
Children  Female  \\  5.0 

Outpatient:  Number  of  Patients    21 
Number  of  Visits      28 

Major  Findings:  In  four  patients  we  have  elicited  responses  which 
indicate  that  there  itay  be  neuronal  patterns  in  the  temporal  lobe  which 
subserve  the  memory  mechanisms. 

In  six  patients  whose  temporal  lobes  were  ablated  on  one  or  the 
other  side,  we  observed  changes  in  the  ability  to  record  present  experi- 
ence. These  changes  were  such  that  the  patients  could  not  describe  or 
define  immediate  experience  and  in  at  least  one  of  the  cases  included 
some  disorientation  in  space.  In  these  oases  it  is  noteworthy  that  we 
ablated  the  most  mesial  temporal  structures  and  that  there  was  some 
evidence  of  damage  of  these  structures  on  the  side  opposite  to  the 
surgical  removal. 

In  all  patients  with  chronic  lesions  in  one  or  the  other  or  both 
temporal  lobes,  there  is  some  disturbance  of  the  mechanisms  which  serve 
to  provide  awareness,  attention,  perception  and  analysis  of  the  meaning 
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of  present  exrerienoe.   These  disturbances  lead  to  a  failure  of 
recording  of  this  present  experience  or  they  may  also  lead  to  an 
inaccuracy  of  recollection  or  an  inaccurate  recording:,  of  this 
experience . 

V»e  have  ablated  the  teapor'al  lobe  on  one  or  the'  other  side 
in  three  chiinpanzees.   These  animals  are  higher  primates  and  ob- 
servations based  on  their  behavior  are  useful  through  analogy  in 
the  study  of  human  behavior.   In  a  previous  report  we  described 
the  first  iinmediate  results  of  these  ablations  which  consisted  of 
iiiKtiature  behavior.   Despite  this  change  in  behavior  the  chimpanzees 
have  relearned  patterns  essential  to  feeding,  grooming  and  cage  play, 
in  one  case  at  least.   These  further  observations  have  been  made  over 
the  period  intervening  between  these  reports. 

Significance  to  i\?eurolo^iual  Research;   This  project  and  those  allied 
with  it  in  the  Section  of  Clinical  Psychology,  serve  to  provide'  some 
data  on  the  physiological  basis  and  perhaps  on  the  structural  basis 
for  memory.  A  major  effort  is  bein^  directed  towards  the  establish- 
ment of  data  which  ixill  provide  an  understanding  of  some  of  the 
structural  bases  for  aj^ntal  functions  and  therefore  for  mind. 

Proposed  Course  of  Project!  Ve   plan  t.  continuation  of  our  prc;sent 

study  of  those  neuronal  pa.  tterns  in 
the  teiiiporal  lobe  which  subserve  memory.   The  combin;-.tion  of  infor- 
mation derived  from  direct  electrical  stimul:.tion  of  the  temporal 
lobe  in  man  with  information  derived  from  studies  of  hui.ians  and 
higher  primates  in  which  the  temporal  i^reas  have  been  ablated  should 
provide  useful  and  perhaps  significant  information  concerning  the 
structural  basis  for  mind. 
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6.  A  Vfjstibular  Representation  in  the  Temporal  Lobe 
PROJECT  TITLE 
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PRINCIPAL  INVESTIGATOR 

8.  Maitland  Baldwin,  M.D.  and  B.  Ralston,  r..D. 
OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives :  This  study  is  undertaken  to  define  th-:.  anterior 
boundary  of  the  nystagmogenic  area  of  the  temporal  lobe  in  man. 
It  has  been  shown  since  the  early  portion  of  the  20th  Century 
that  lesions  in  the  hemisphere  of  man  produce  accentuation  of 
the  quick  phase  of  caloric  nystagmus  toward  the  side  of  the 
lesion.   It  has  been  subsequently  demonstrated  by  Carmichael  and 
Hallpike  that  this  quick  phase  predominance  towrsrd  the  side  of 
the  lesion  occurs  whether  cold  water  is  irrigated  in  the  contra- 
lateral or  warm  water  is  irrij-.ated  in  the  ipsilateral  ear.   The 
latter  authors  have  further  shown  that  the  area  responsible  for 
this  change  lies  in  the  posterior  temporsl  region. 

Because  of  the  availabilitv  of  patients  in  whom  a  me?-sured  quan- 
tity of  temporal  lobe  had  been  removed  for  epilepsv,  it  vras  decided 
to  follow  out  these  studies  to  determin-3  the  anterior  border  of 
the  portion  of  the  cerebral  cortex  which  affects  the  ocular  res- 
ponse to  caloric  stimulation  of  the  ears. 

Method  Emplo'""ed:  Prior  to  temporal  lobectomy,  a  control  examina- 
tion was  carried  out  and  the  san.e  examination  repeated  following 
removal  of  measured  portions  of  the  temporal  lobe.   This  examina- 
tion consisted  in  positioning  the  patient  with  the  neck  flexed 
30  degrees,  and  irrigating  the  external  ear  canals  for  30  seconds 
with  water  7  degrees  above  and  7  degrees  below  boay  temperature. 
Using  a  stop  watch,  the  time  of  regular  nystagmus  was  measured 
from  the  time  the  irrigation  of  the  ear  C5nal  was  commenced.   In 
this  way,  a  roughly  quantitative  measurement  was  obtained,  vihich 
could  be  compared  in  the  pre  and  post-operative  periods . 


R.P.C.   1   (a) 
Dec.   1955 


NINDB-  37   (C) 
SERIAL  NC, 


Average  Stay  -  dc.ys 
6.27 
6.18 
17.0 
3.0 


PROJECT  DESCRIPTION   (Continued) 

Patient  ^laterial: 

No. 

Admissions:   Adult  Male        11 

Adult  Female      11 

Children  Male      3 

Children  Female    3 

Outpatient :  Number  of  patients :    10 
Number  of  visits :     10 


Ka.ior  Findings  :  Although  all  of  the  material  has  not  been  fully 
correlated  it  appears  that  removal  of  the  anterior  6  centimeters 
of  the  temporal  lobe  as  measured  along  the  sylvian  fissure  does 
not  cause  the  appearance  of  nystagmus.   Lesions,  however,  in  the 
posterior  temporal  region,  in  the  few  instances  where  this  has 
been  invaded  at  operation,  have  produced  the  findings  as  mentioned 
above . 

Significance  to  Neurological  Research:  The  previous  studies  of 
this  phenomenon  have  been  bv  the  use  largely  of  cerebral  tumors 
or,  in  a  few  cr-ses,    large  destructive  vascular  lesions.   The 
final  localization  of  the  phenomenon  was  arrived  at  by  the  method 
of  super-imposition  of  the  lesions  upon  a  brain  ch':rt.   The  in- 
herent weaknesses  of  this  type  of  mate-rial  and  method  of  examina- 
tion are  apparent.   It  has  th>i;refore  b&en  felt  of  use  to  review 
this  data  using  a  more  precise  and  quantitative  cerebral  lesion 
in  man.   In  particular,  we  have  been  able  to  determine  the  anterior 
limits  of  this  nystagmogenic  area  in  man  in  the  temporal  lobe. 

Proposed  course  of  the  Pro.ject:  The  majority  of  the  patient  work 
has  now  been  finished.  Vjhat  remains  is  a  correlation  of  the  fina- 
ings  with  a  detailed  review  of  the  operative  data. 
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PROJECT  TITLE 
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9.  PROJECT  DESCRIPTION 

Objectives: /This  study  is  directed  toward  the  definition  of  the 
precise  course  of  the  visual  fibers  in  the  temporal  lobe.   The 
precise  relationship  between  the  fibers  of  the  visual  radiation 
passing  anteriorly   in  the  temporal  lobe  and  the  retinal  areas 
which  they. supply  has  been  previously  work..d  out  only  in  a  gross 
manner  by  the  use  of  patiemts  with  neoplasms  of  the  temporal  lobe. 

The  availability  of  patient  material  in  which  the  temporal  lobe 
has  been  removed  for  epilepsy  offered  a  unique  opportunity  for 
the  restudying  of  the  problem  in  patients  where  the  removal  was 
made  in  a  relatively  quantitative  fashion  and  in  which  the  effects 
of  inactivation  by  comprossion,  as  may  be  found  about  a  cerebral 
tumor,  could  bt  eliminated. 

Method  Employed:  Both  prior  and  following  operation  the  visual 
fields  were  examined  both  on  the  perimet:r  and  on  the  tangent 
screen  with  a  variety  of  test  objects.   Particular  attention  was 
paid  to  the  density  of  the  visual  fi...ld  defect.   In  each  case 
this  density. was  determined  by  the  use  of  a  test  object  as  required 
up  to  10  inches  in  diameter..  The  r^dationship  of  the  quadratic 
field  defect  to  macular  vision  was  also  carefully  tested  by  the 
use  of  small  white  or  small  colored  objects.  The  visual  acuity 
in  all  cases  was  carefully  tested.   Every  opportunity  has  been 
taken  to  reiS'xamine  patients  at  a  considerable  period  following 
temporal  lobectomy -to  rale  out  changes  due  to  post-operative 
swelling  which  might  appear  in  examinations  made  vdthin  the  first 
month  following  operation. 
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Patient  Katerial : 


Admissions 


Adult  IVIale  . 
Adult  Female 
Children  Male 
Children  Female 


No.     Average  Stay  -  days 
15  11.07 

13  6.U6 

3  17.0 

1  .         3 


Outpatient :   Number  of  patients : 
Number  of  visits : 


10 
10 


Ma.jor  Findings  :  A  complete  evaluation  of  the  findings  so  fn.r  has  not 
been  made,   a  preliminary  impression  is  that  there  may  be  two  types 
of  visual  field  deficits.   The  most  common  is  that  of  a  non-homonymous 
upper  quadrant a nopia  in  which  the  largest  and  most  dense  defect  appears 
in  the  eye  ipsilateral  in  the  temporal  lobectomy.   Th-^re  are  a  few 
instances,  but  instances  vihich  have  appeared  with  sufficient  frequency 
to  suggest  that  they  are  not  merely  chance  happenings,  in  which  the 
quadrantic  field  defect  has  proved  to  be  homonymous.   In  no  instance 
has  the  visual  acuity  been  affected. 


Significance  to  Neurological  Research :  The  use  of  non-expanding 
destructive  lesions  of  the  temporal  lobe  in  man  has  provided  an  unusual 
opportunity  for  the  study  of  defects  of  the  optic  radiation  in  this 
area.  The  demonstration  of  two  probable  types  of  visual  field  defects 
in. this  area  have  been  made.  The  significance  of  this  difference  at 
the  moment  is  not  apparent. 

The  non-homonymous  nature  of  the  field  defects  requires  explanation 
in  a  differing  spatial  orientation  of  the  optic  radiation  fibers 
from  the  opposite  sides  of  the  retina  in  the  temporal  portion  of  the 
optic  radiation.  Since  in  many- cases  the  temporal  lobectomy  is 
accomplished  bv  removal  of  gray  and  white  substance  from  about  the 
ventricle  rather  than  by  transection  of  the  ventricle  itself,  it  may 
be  that  these  ipsilateral  retinal  fibers  lie.  more  laterally  in  the 
optic  radiation  and  thus  are  more  prone  to  damage  than  are  the  fibers 
from  the  contralateral  retina  which  could  lie  closer  to  the  ventricle 
and  therefore  be  farther  from  the  area  of  surgical  damage.   An 
alternative  explanation  would  lie  in  the  fact  that  instead  of  a 
lateral  lamination  there  is  an  anteroposterior  lamination  in  that  the 
ipsilateral  retinal  fibers  lie  farther  anteriorly  in  the  temporal 
lobp  of  the  optic  radiation  than  do  the  contralateral  fibers.   In 
this  way  removal  of  the  temporal  lobe  from  anterior  to  posterior 
would  tend  to  strike  first  the  ipsilateral  fibers,  then  the  contra- 
lateral, and  thereby  explain  the  larger  defect  in  the  ipsilatt::ral  eye. 
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PROJECT  DESCRIPTION  (Continued) 

Proposed  course  of  the  Project:  On  the  basis  of  the  above  unanswered 
questions,  particular  care  is  being  taken  in  present  temporal 
lobectomies  to  deterrnine  the  degree  to  which  the  removal  is  tan- 
gential to  the  optic  radiation  and  to  what  degree  it  is  actually 
across  the  optic  radiation,  thereoy  entering  the  ventricle.   It  is 
hoped  by  furtner  observation  of  patients  with  more  detailed  operative 
notes  as  to  the  nature  of  the  lesion  that  the  above  incongruity 
may  be   elucidated. 

In  addition  to  the  above  studies,  made  purely  on  a  clinical  and 
operative  basis,  studies  are  being  undertaken  to  reconstruct  the 
lateral  geniculate  body  in  two  patients  who  had  died  follovring  tem- 
poral lobectomy.   In  this  way,  a  correlation  between  the  anatomical 
changes  and  those  found  at  clinical  examination  of  the  patient  may 
be  achieved. 


:..P.C.  2 
Dec.  1955 


Analysis  of  NIH  Program  Activities 
Bud;2;et  Dats 


10.  NINDB  -  38  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 


12.  BUDGET  aCTIVITY:   RESEARCH 


13. 

None 


14. 

None 


Honors,  Awards,  and  Publications 


16.  PU3LICATICNS  FROM  THIS  PROJECT  DURING  1955: 
None 


17.  HONORS  ;j'm  AWiiRDS  TO  PERSONNEL  DURING  1955: 
None 


R.P.C.  1 
Dec.  19^5 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 


1,  Neurological  Diseases  and  Blindness 

INSTITUTE 

Neurosurgical  Service 
3,   Experimental  Neurosurgery   U.  

SECTION 


LOCATION 


2,  Surgieal  Neurology 
BRANCH 

5.   NINDB  -  39  (C) 
SERIAL  NO. 


6.  A  Study  of  Functional  Representation  in  the  Amygdala  of  Man  and  the 

Higher  Primates ________«___ 

PROJECT  TITLE 

7.  Maitland  Baldwin,  M.  D. 


PRINCIPAL  INVESTIGATOR 


8.  Laurence  L.  Frost,  Ph.D.,  Charles  D.  Wood,  M.S.,  and  Shirley  Lewis,  R,N. 
OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Objectives:      To  further  understanding  of  the  functions   and  functional 
connections  of  this   ixaportant  nucleus  in  man  and  the  higher  priraates. 

Methods  -Employed;      1.     The  electrical  stimulation  of  the  amygdaloid 
nucleus  in  patients  under  local  ancisthttsia  during   operative  exposure 
of  the-  temporal  regions, 

2.      The  electrical  ttimulation  of  the  &mygdaloid    ■ 
nucleus  in  higher  primates  during  operative  exposure  of  the  teinporal 
regions  and  as  chronic  preparations  after  implantation  of  deep  elec- 
trodes. 

:  3,      Electrographic  recording  from  the   temporal, 

parietal,    frontal  and  deep  temporal  regions  during  these  electrical 
stimulations, 

•  i;-.     As  a  r.e.sult.  of  .the  electrical  stimulation  of 

the'  amygdaloid  nucleus  in  higher  primates  we  have  evoked  aftt,rdisch:.rges 
from  the  nucleus  to  distant  structures.  We  have  recorded  the  spread  of 
these  after-discharges  in  some  cases. 


Patient  Material; 

Admissions :      Adult  Malv;s 

Adult    Fiiaales 
'  ■  Children  Male 

Ch  "i.ldren  ^Feinale 

Outpatitnt;   Number  of  Patients 
Number  of  Visits 


No.      Average  Stay  -  days 

18  5.61 

23    '  7.09 

■  3  17.0 

h  5.0 

18 
20 


Ma.ior  Findings;   The  technique  which  we  developed  last  ytar  has  bten 
employed  for  electrical  stimulation  of  the  amygdaloid  nucleus  in  patitnts 
during  operation  under  local  anesthetic.  With  this  technique  ve  have 


R.r.C.  1(a) 

Dec.  1955  NINDB-39  (C) 

SERIAL  NO. 


Major  Findings  (continued); 

evoked  responses  in  thirty-six  cases.  These  responses  are  motor, 
postural  and  autonomic.  The  motor  responses  are  movements  of  face, 
jaws  and  upper  extremities.  The  postural  responses  are  posturing  of 
the  upper  and  lower  extremities,   The  autonomic  changes  which  occur 
are  alteration  of  respiration  and  there  is  some  change  in  swt^ating 
as  well. 

We  have  explored  this  nucleus  with  Horsley-Clarke  and  newer  techniques 
in  chimpanzees  as  well.   In  these  animals  we  have  implanted 'electrodes  and 
developed  chronic  preparations  after  implantation.  We  have  demonstrated 
that  the  anterior  commissure  provides  a  significant  pathway  of  transmission 
between  these  nuclei  in  the  monkey,  and  in  both  the  monkey  and  the  chimpan- 
zee we  have  again  elicited  movements  of  face /and  jaw  and  autonomic  changes 
as  well  as  postural  phenomena  following  these  deep  stimulations.  There  is 
a  diffuse  alteration  in  the  cortical  electrical  activity  which  changes 
after  the  stimulation,  and  this  is  most  marked  in  the  parietal  regions. 
During  those  stimulations  we  have  observed  the  .changes  in  behavior  which 
occur.  The  most  significant  and  frequent  change  is  an  alteration  of 
consciousness  which  begins  with  the  onset  of  stimulus  and  ends  as  it 
ends , 

Significance  to  Neurological  Research;  The  amygdaloid  nucleus  is  an 
importc-jit  and  central  mechanism  within  the  temporal  lobe.   It  has 
functions  related  to  face  and  jaw  movement,  autonomic  function,  and 
behavior  as  well  as  tht^  mechanisms  of  consciousness.  We  must  understand 
it  and  its  connections  if  we  would  understand  temporal  lobe  epilepsy. 

Proposed  Course  of  Project;  We  are  continuing  the  stimulation  of  this 
nucleus  in  man  and  in  the  primates.  We  will  conduct  a  thorough  study  of 
its  anatomical  connections  in  the -primates  and  we  are  studying  the  problems 
of  behavior  in  man  and  the  primates  as  well  as  the  electrophysiological 
problems  related  to  the  stimulations  in  both  man  and  the  primates.  Future 
studies  of  this  kind  should  provide  importsnt  information  concerning  the 
mechanisms  of  temporal  lobe  epilepsy  and  certain  aspects  of  behavior  and 
the  mechanisms  of  consciousness. 


R.F.C.  2 
Dec.  1955 


Analysis  of  NIH  Progri.'m  Activities 
Budget  Lata 


10.    NINDB-39  (C) 
SERIAL  NO. 


11.  BUDGrT  Data 


12.   BUDGKT  ACTIVITY:   RESEARCH 


13 .   NONE 


14.   NONE 


Honors,   Awards,    and  Fublicstions 


16.      PUBLICATIONS  FROM  THIS  PROJECT  DURING   1955: 

Investigation  of  the   Primate  Amygdala:     Movements  of  the 
Face  and  Jaws.      II,     Ablation  and  Afterdis charge.      Neurology  - 
in  press.     Maitland  Baldwin,   M.   D. ,   Laurence  Frost,    Ph.D., 
C.  D.  Wood, 

Investigation  of  tht:  Primate  Amygdala:     Afterdis  charge  and  Anterior 
Coiiiraissure  Studies.      Pending.      Laurence  Frost,    Ph.D.  ,I^ait land 
Baldwin,   M.   D. ,    C.    D.   Wood. 

Epileptiform  Discharge  in  the  Priraate  Amygdala.     Pending, 
Laurence  Frost,    Ph.D.,  Maitland  Baldwin,  M.   D. ,    C.   D.  Vood. 
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1,  Neurological  Diseases  and  Blindness 

BTSTITUTE 

Neurosurgical  Service 
3.  .  Experimental  Neurosurgery   U.  

SECTION  LOCATION 

6.  Investigation  of  the  Second  Sensory  Areas  in  Man 


2,     Surgical  Neurology 
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SERIAL  NO. 


PROJECT  TITLE 


7.  Maitland  Baldwin,  M, . D. 


PRINCIPAL  INVESTIGATOR 


J.  M.  Van  Buren,  M.  D. 


OTHER  INVESTIGATORS 

9.  Project  Description 

Objectives;  To  outline  the  extent  and  nature  of  these  sensory  represen- 
tations in  man  and  if  possible  discover  their  functional  significance. 

Methods  Employed;  1.  Electrical  stimulation  of  these  areas  under  local 
anesthesia  during  operative  exposure. 

2.  Recording  of  these  results, 

3.  Electrographic  recording  during  these  stimulations, 


Patient  Material: 


Admissions; 


Outpatient: 


Adult  Male 
Adult  Female 
Children  Male 
Children  Female 

Number  of  Patients: 
Number  of  Visits: 


No. 

m 

17 
3 
7 

17 

19 


Average  Stay  -  days 
5 

5.82 
17 
9 


Major  Findings;  We  have  evoked  positive  responses  relative  to  second 
sensory  areas  in  53  patients.  Some  of  these  responses  have  been  ob- 
tained from  the  upper  bank  and  fissure  of  Sylvius,  as  well  as  the  sur- 
face of  the  island  of  Reil.  The  latter  category  are  infrequent,  however. 
It  is  interesting  that  twelve  of  the  cases  showed  sensory  responses 
after  stimulation  of  the  lateral  aspect  of  the  first  and  second  temporal 
convolution.  These  findings  seem  to  indicate  that  there  may  be  some 
sensory  representation  relative  to  this  part  of  the  temporal  cortex. 
If  this  is  true  we  have  encountered  yet  another  second  sensory  area. 
This  area  is  as  yet  unreported  and  has  not  been  described  in  the 
literature. 


"^°*  ^^^^  SERIAL  NO. 

Significance  to  Neurological  Research;  This  is  a  relatively  iinknown 
area  of  brain  function.  Knowledge  of  its  function  is  important  to  our 
understanding  of  the  sensory  mechanisms  of  the  brain  and  is  essential 
to  our  knowledge  of  temporal  lobe  epilepsy  since  epileptogenic  lesions 
■"  often  activate  this  area  and  their  expression  is  not  clearly  understood. 

Proposed  Course  of  the  Project;  We  must  continue  stimulations  of  these 
'  areas  in  man  and  reinforce  the  knowledge  gained  from  these  stimulations 
by  evoked  potential  studies  in  the  operating  room.  This  work  will  be 
substantiated  and  reinforced  by  observations  on  the  brains  of  higher 
primates  as  well. 

With  apparatus  which  we  have  developed  in  connection  with  another 
project,  we  will  pursue  these  studies.  This  apoaratus  will  permit  us 
to  evaluate  the  results  of  evoked  potentials  in  these  areas  in  both  the 
human  and  chin^anzee.  Such  observations  should  provide  more  objective 
data  and  if  this  is  forthcoming  we  may  substantiate  our  observations 
concerning  sensory  representation  in  the  temporal  cortex. 
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6. 


Neurological  Diseases  and  Blindness 

INSTITUTE 

Neurosurgical  Service 

Experimental  Neurosurgery    U.  ^ 

SECTION  LOCATION 


2,  Surgical  Neurology 
BRANCH 

5.  NINDB  -  LX   (C) 
SERIAL  MO. 


An  Investigation  of  the  Autonomic  Phenomenon  which  Follows  Stimulation 

of  the  Temporal  Areas  in  Man  and  the  Higher  Primates  ■ 

PROJECT  TITLE 


7.  Maitland  Baldwin,  M.  D. 


PRINCIPAL  INVESTIGATOR 

J.  M.  Van  Buren,  w,  D.,  Laurence  Frost,  H.  D, ,  Charles  VJood,  M,  S., 
5»  Shirley  Lewis,  R«  N« 


OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 

Objectives;   To  further  iinderstanding  of  the  central  representations 
of  autonomic  function. 


Methods  Eiiployed: 


Patient  Material: 
Admissions: 


1,  Electrical  stimulation  at  operation. 

2.  Electro graphic  and  electronic  recording  during 
this  stimulation. 


Adult  Males 
Adult  Females 
Children  Male 
Children  Female 


Mo.  Average  Stay  -  days 
19  7To5 

19  5.63 

3         17.0 

5  5.6 


Major  Findings;   In  patients  at  operation  under  local  anesthesia  xire 
have  observed  changes  in  blood  pressure,  pulse,  respiration  and  gastric 
motility  following  stimulation  of  the  insula^  following  stimulation 
of  the  airygdaloid  nucleus  we  have  observed  changes  in  respiration  and 
in  pulse  rate. 

In  chimoanzees  and  in  monkeys  we  have  observed  similar  ch;mges. 

Significance  to  Neurological  Research;  Central  representation  of 
autonomic  function  is  not  clearly  understood.  These  central  represen- 
tations which  we  have  outlined  are  important  in  the  understanding  of 
the  structural  basis  of  emotions  and  in  the  understanding  of  the  cen- 
tral control  of  the  cardiovascular  and  respiratory  systems. 


R.P.C.  1  (a) 

Dec.  1955  NINDB-a  (C) 
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PROJECT  DESCRIPTION  (continued) 

Proposed  Course  of  Project:  We  must  outline  the  exact  nature  of 
these  autonomic  changes  which  follow  central  stimulation  in  man.  We 
have  entered  mechanisms  which  are  important  in  neurology  as  well 
as  in  the  understanding  of  changes  in  the  cardiovascular  and  respira- 
tory systems. 

We  will  continue  electrical  stimulation  of  these  areas  in  man 
and  the  higher  primates  and  attempt  to  make  our  recording  of  the 
results  more  exact  by  additional  techniques,  both  in  man  and  the  pri- 
mates. 
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1.  Neurological  Diseases  and  Blindness     2. 

INSTITUTE 

Neurosurgical  Service 
3.  Experimental  Neurosurgery    h.     

SECTION  LOCATION 


Surgical  Neurology 
BRANCH 
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6.  A  Study  of  the  Evoked  Potentials  in  the  Somatosensory  Cortex  Following 
Stimulation  of  the  Temporal  Cortex  (from  peripheral  stimuli  and  from 
PROJECT  TITLE     stimuli  applied  to  the  surface  of  the  temporal  cortex) , 

7.  Maitland  Baldwin,  M.  D« 

PRINCIPAL  INVESTIGATOR 


J.  M.  Van  Buren,  M.  D. 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION: 


Objectives;  To  outline  the  extent  and  nature  of  the  somato-sensoiy 
representation  in  man  and  identify  any  functional  relationship  whicli 
may  exist  between  it  and  the  lateral  temporal  cortex. 


Methods  Employed;  1, 

2. 
3. 

Patient  Material: 


Electrical  stimulation  of  these  areas  under 
local  anesthesia  during  operative  exposure. 
Recording  of  these  results, 
Electrographic  recording  during  these  stimulations. 


Admissions; 


Outpatient ; 


Adult  Male 
Adult  Female 
Children  Male 
Children  Female 

Number  of  Patients; 
Number  of  Visits; 


No, 

1 
1 
0 
0 


Average  Stay 

n 

6 


days 


Major  Findings:  During  the  period  of  this  report  we  have  developed  an 
apparatus  which  will  permit  us  to  develop  a  peripheral  stimulus  and 
coordinate  this  development  with  cortical  recording.  It  was  necessary 
that  this  apparatus  be  developed  as  it  is  essential  to  the  further  pur- 
suit of  the  objectives  outlined  for  this  particular  project. 

Significance  to  Neurological  Research:  The  somato-sensory  areas  in  man 
have  not  been  outlined  completely  by  evoked  potential  techniques.  This 
is  an  essential  step  in  the  further  understanding  of  tliis  important 
area  of  functional  representation  within  the  cortex.  There  is  no  indi- 
cation in  present  knowledge  that  the  postcentral  gyrus  or  somato-sensory 
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Significance  to  Neurological  Research  (continued) 

cortex  is  related  to  the  lateral  temporal  cortex,  nor  is  there  any  indica- 
tion in  present  knowledge  that  the  lateral  temporal  cortex  subserves  sen- 
sory function.  Some  of  our  findings  obtained  in  another  project  suggest 
that  such  function  is  subserved  here  and  this  project  may  assist  us  in 
a  substantiation  of  this  evidence. 

Proposed  Course  of  the  Project:  We  will  apply  the  apparatus  which  we  have 
developed  to  further  studies  of  the  human  and  higher  primate  cortices  in 
order  to  outline  the  somato -sensory  area  and  analyze  any  relationships 
between  it  and  the  lateral  temporal  cortex  which  can  be  observed  through 
the  use  of  these  particular  techniques. 
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1.  Neurological  Diseases  and  Blindness     2 

INSTITUTE 

Neurosurgical  Service 
3,  Experimental  Neurosurgery    h.   

SECTION  LOCATION 


Surgical  Neurology 
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6.  An  Investigation  of  Speech  Function  Localized  in  the  Temporal  Areas 
of  Man 

PROJECT  TITLE 

7.  Maitland  Baldwin,  M.  D. . 


PRINCIPAL  INVESTIGATOR 


8 .  Laurence  L.  Frost,  Ph.  D. 


OTHER  INVESTIGATORS 


9.      PROJECT  DESCRIPTION 

Objectives;  To  outline  the  extent  of  cortical  speech  representation  in 
man  and  to  understand  the  relative  significance  of  the  areas  outlined 
in  speech  functions. 

Methods  Employed;  1.  Electrical  stimulation  of  the  temporal  and 
parietal  cortex  in  patients  during  operations  under  local  anesthesia, 
2.  Clinical  examination  of  speech  function  before 
and  after  such  operations. 


Patient  Material: 


Admissions; 


Adult  Male 
Adult  Female 
Children  Male 
Children  Female 


No,  Average  Stay  -  Days 

2h  9.67 

23  6.35 

3  17.0 

6  5.5 


Outpatient:  Number  of  Patients    19 
Number  of  Visits     23 

Major  Findings;  During  the  period  of  this  report  we  have  continued  our 
outline  of  the  speech  representation  in  human  cortex.  It  is  interesting 
that  in  some  of  these  cases  speech  representation  does  not  appear  on  the 
side  opposite  to  the  vrriting  hand  and  in  others  it  appears  on  the  same 
side  as  the  writing  hand. 

Individuals  with  temporal  lobe  lesions  seem  to  have  some  diffi- 
culty in  speech  regardless  of  the  side  of  the  lesion.  In  the  majority  of 
cases,  this  difficulty  is  marked  and  obvious  when  the  lesion  is  related 
to  the  side  of  dominance  or  major  speech  representation.  However,  in 
other  cases, where  the  lesion  is  on  the  side  opposite  to  that  of  major 
speech  representation,  there  is  also  a  difficulty  in  speech.  In  the 
first  and  larger  group  of  cases  the  speech  difficulty  falls  within  the 
well-defined  patterns  of  aphasia.  In  the  second  group  it  is  more  subtle 
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PROJECT  DESCRIPTION  (continued)  ^ 

and  is  concerned  with  the  ultimate  semantics  of  speech.  These  patients 
have  difficulty  with  the  use  of  words  so  as  to  properly  define  a  meaning. 
This  difficulty  does  not  appear  where  the  word  which  supports  or  defines 
the  meaning  is  used  alone;  as  for  example,  if  the  patient  is  asked  to 
name  "pencil"  after  being  shown  this  object,  he  does  so  with  ease,  but 
if  he  is  asked  to  use  the  word  "pencil"  in  a  sentence  so  as  to  describe 
this  object  he  has  difficulty.  These  patients  find  it  difficult  to  use 
words  in  adequate  relationships  but  can  use  individual  words  adequately 
as  unit  symbols,  but  they  cannot  use  groups  of  words  as  accurate  symbols 
of  thought  or  description. 

Significance  to  Neurological  Research:  Speech  is  among  the  most  compli- 
cated functions  of  the  human  brain.  We  know  little  of  its  intrinsic 
mechanisms.  Some  knowledge  of  these  functions  provides  great  assistance 
to  the  neurologist  in  diagnosis  of  brain  disease  and  in  the  rehabilita- 
tion of  those  with  brain  lesions.  This  project  relates  to  the  one  on 
vestibular  and  auditory  function  and  also  to  the  psychological  study  of 
speech.  In  combination  these  projects  sho\ild  provide  information  of 
value  to  the  neurologist,  psychologist  and  psychiatrist. 

Proposed  Course  of  Project;  We  will  continue  along  present  lines  and 
add  more  precise  methods  of  testing  speech  in  the  operating  room  as  well 
as  methods  designed  to  outline  the  cortical  representations  of  hearing 
and  vestibular  function. 

We  are  beginning  to  observe  the  fragments  of  speech  which  occur 
during  some  cases  of  automatic  behavior  and  we  will  continue  observations 
of  this  distorted  expression."  It  is  interesting  that  individuals  who 
owe  their  automatism  to  temporal^  lobe  lesions  may-  speak  during  their 
periods  of  automatic  behavior  if  the  essential  temporal  lesion  is  on  the 
side  of  major  speech  representation. 
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6,  Studies  of  Involuntary  Movements ^^  


PROJECT  TITLE 


7.  Maitland  Baldwin,  M.  D. 
PRINCIPAL  INVESTIGATOR 


J.  M,  Van  Buren,  M,  D. 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

Objective;  There  are  certain  diseases  of  the  nervous  system  character- 
ized by  involuntary  movements.  At  present,  the  precise  cause  of  the 
majority  of  these  debilitating  conditions  is  unknown.  Likewise,  the 
precise  action  and  sites  of  action  of  the  various  causal  agents  are 
not  clear.  However,  the  ultimate  effects  of  many  of  these  abnormal 
processes  have  been  outlined.  These  effects  have  been  analyzed  through 
the  various  techniques  of  pathological  anatomy. 

If  pathological  anatomy  can  provide  some  definitive  information^ 
perhaps  the  correlation  of  these  structural  changes  with  clinical 
phenomena  may  provide  further  and  equally  useful  information. 

The  most  obvious  clinical  manifestation  of  these  diseases  is 
and  has  been  the  involuntary  movements  which  seem  to  characterize  their 
course. 

Therefore,  we  have  begun  an  analysis  of  these  movements,  with 
the  hope  that  data  thus  acquired  may  be  related  to  the  definitive 
changes  which  have  been  reported  as  the  ultimate  effects  of  the  disease 
processes. 

In  addition  to  our  analysis  of  the  involuntary  movements,  we 
hope  to  observe  the  changes  in  some  of  these  movements  vjhich  occur 
after  certain  accepted  surgical  treatments  have  been  applied  in  selec- 
ted cases. 

Methods  Employed;  1.  Clinical  Observation. 

2.  Photographic  Techniques. 

3.  Analysis  by  illustration  of  movement  phases. 

Major  Findings :  The  past  year  has  been  spent  in  the  development  of 
photographic  and  other  means  of  illustrating  the  nature  of  involuntary 
movements  in  a  small  group  of  patients.  This  effort  has  provided  us 
with  a  useful  technique.  In  the  use  of  this  technique  we  find  that 
the  movements  studied  can  be  analyzed  and  this  analysis  indicates  the 
essential  characteristics  of  the  movement  pattern. 
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Major  Findings  (continued);  In  three  cases  we  observed  involuntary 
movements.   It  was  necessary  to  remove  the  temporal  lobe  in  each  of 
these  cases.  This  removal  was  followed  by  changes  in  the  involuntary 
movements.  Indeed,  in  two  cases  the  movements  ceased.  In  the  other 
case,  there  was  some -change  in  the  movements  as  well  as  in  the  rigidity. 

Present  knowledge  does  not  serve  to  e^qslain  these  findings.  It 
may  be  that  the  amygdaloid  nucleus  has  some  relationship  in  the  abnor- 
mal functions  which  underly  some  of  these  movement  patterns. 

Significance  to  Neurological  Research;  Diseases  which  cause  involun- 
tary movements  are  not  understood  and  cannot  be  treated  effectively. 
These  studies  will  constitute  one  small  step  towards  an  increase  in 
unde  r s  tanding . 

Proposed  Course  of  Project:  The  techniques  of  observation  will  be 
applied  to  selected  patients  and  some  of  these  patients  will  be  treated 
.  by  interruption  of  pathways  which  subserve  motion.  Wherever  possible 
we  will  msdce  anatomical  analyses  of  the  available  material  and  corre- 
late these  findings  with  the  clinical  observations.  Likewise  we  will 
begin  correlation  of  this  data  with  observations  made  in  the  laboratory 
on  experimental  animals. 

Patient  Material; 

No,     Average  Stay  -  days 
Admissions:  Adult  Males         0 

Adult  Females        2  150 

Children  Male        1  18 

Children  Female      0 

Outpatients:  Number  of  Patients    1 
Number  of  visits     1 
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Objectives;  To  outline  the  extent  and  nature  of  functional  representa- 
tions in  the  cortex  of  man. 

Methods  Employed;  1.  Electrical  stimulation  of  the  human  cortex  under 
local  anesthesia  during  operative  exposures, 

2.  Observation  of  the  apparent  effect  of  selected 
cortical  ablations  in  man  and  higher  primates. 

3.  Electrocorticographic  recording  during  stimulation 
of  the  exposed  human  cortex  and  peripheral  recording  designed  so  as  to 
analyze  autonomic  and  motor  responses  which  may  follow  this  stimulation. 

h.  Electrical  stimulation  of  the  cerebral  cortex  in 
higher  primates  under  analagous  conditions  with  cortical  and  peripheral 
recording. 


Patient  Material; 

No. 

Average  Stay  -  Days 

Admissions ; 

Adult  Male 
Adult  Female 
Children  Male 
Children  Female 

22 

2U 

6 
8 

■  V" 

9.-86 

7.79 

2U.67 

9.88 

Outpatient: 

Number  of  Patients: 
Number  of  Visits: 

20 

2U 

Major  Findings:  We 

have  stimulated 

the  human 

cortex 

in  the  frontal, 

temporal,  parietal,  and  occipital  regions.  The  majority  of  these 
stimulations  have  been  undertaken  under  local  anesthesia  so  that  the 
subjective  as  well  as  objective  responses  might  be  observed  and  recorded. 
The  majority  of  these  stimulations  have  been  undertaken  over  the  wide 
area  of  the  temporal  cortex,  since  the  majority  of  our  cases  suffer 
from  temporal  lobe  lesions  and  the  area  of  the  lesion  indicates  the 
area  of  exploration  and  stimulation.  We  have  elicited  motor  and  sensory 
responses  from  the  temporal  cortex  during  the  past  year.  These  responses 
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PROJECT  DESCRIPTION  (continued) 

which  were  evoked  in  man  have  also  been  tested  in  the  lalioratory  and  we 
have  elicited  motor  responses  from  the  temporal  cortices  of  both  monkeys 
and  chimpanzees , 

We  have  observed  a  change  in  cortical  activity  which  seems  to 
follow  stimulation  of  the  amygdala  in  the  human  and  also  in  the  chim- 
panzee. In  the  human,  electrical  stimulation  of  the  amygdaloid  nucleus 
is  followed  by  a  relative  suppression  of  activity  over  the  temporal  and 
parietal  cortices. 

Significance  to  Neurological  Research;  Accurate  observations  of  human 
cortical  physiology  have  a  wide  clinical  and  scientific  application. 
The  analysis  of  these  observations  in  terms  of  "brain  maps"  has  served  to 
integrate  the  various  functions  in  terms  of  the  entire  cortex.  Thus, 
through  compilation  of  brain  maps  which  summarize  large  numbers  of 
responses,  one  may  obtain  ideas  as  to  concentration  of  function  within 
certain  cortical  areas. 

Proposed  Course  of  Project;  We  will  continue  the  gentle  electrical 
stimulation  of  the  human  cortex.  During  the  coming  year  these  stimula- 
tions will  provide  more  data  because  we  have  now  obtained  new  apparatus 
•  for  the  simultaneous  recording  of  multiple  peripheral  responses  and  also 
we  are  now  in  a  position  to  substantiate  some  of  the  information  gained 
by  direct  cortical  stimulation  through  the  use  of  the  evoked  potential 
technique . 
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9.   PROJECT  DESCRIPTION 

Ob.iectives:  To  study  causal  mechanisKs  of  epileptic  seizures  in  man; 
s.   To  study  the  characteristics  of  epileptogenic  areas  in  the  brain 
of  man. 

b.  To  study  the  characteristics  of  the  lesions  which  predispose  to 
epileptogenic  changes  in  the  brain  of  man. 

c.  To  study  the  clinical  expression  of  these  epilepto^ienic  areas  in 
man , 

d.  To  studv  the  electrographic  characteristics  of  epileptogenic 
activity  in  the  brain  of  man. 

e.  To  study  the  approved  methods  of  sur^rical  therapy  for  these 
lesions  and  develop  new  therapeutic  methods, 

f .  To  study  brain  function  as  it  is  exposed  in  the  extravagant 
experiments  devised  by  these  lesions. 

Methods  Employed: 

a.  Clinical  neurological  examination. 

b.  Special  radiographic  examination." 

c.  Electrographic  examination. 

d.  Electrocortigraphic  examination, 

e.  Electrical  stimulation  of  the  lesion  exposed  at  operation. 

f.  Selective  isolation  of  the  lesion  at  operation. 

g.  CinematOt^raphic  and  sound  recording, 
h.  Histological  and  chemical  examination. 


Patient  Material ; 


No. 

jidmissions : 

Adult  Male 

55 

Adult  Female 

48 

Children  Male 

23 

Children  Female 

19 

Outpatient : 

Number  of  patients : 

76 

Number  of  visits 

12U 

Average  stay  -  days 
18.93 
20.17 
42.65 
21.26 


R  P   C     1   fa) 

Dec!    1955  NINDB-A6    (C) 

SERI.iL  NO. 

PROJECT  DESCRIPTIOK  (Continued) 

Ma.jor  Findings :  During  the  past  vear  we  have  studied  the  motor  and 
autonomic  phenomena  of  temporal  lobe  seizures  in  the  human  and  in 
the  chimpanzee.   From  these  studies  we  now  conclude  that  an  epilep- 
togenic lesion  in  one  or  the  other  temporal  lobe  sooner  or  later 
expresses  its  presence  throu^^h  movements  of  face  and  jaws,  and  these 
movements  also  begin  on  the  side  of  the  lesion.  Thus  observation  of 
the  initial  movements  in  a  temporal  lobe  seizure  may  serve  to 
lateralize  the  essential  epileptogenic  lesion.   It  seems  clear  that 
those  movements  become  bilateral  in  the  majority  of  cases  but  in  the 
cases  we  have  observed  in  the  chimpanzees  which  we  have  used  as  ■ 
experimental  preparations,  these  movements  began  on  the  same  side  as 
.the  essential  lesion. 

In  almost  all  patients  and  in  the  majoritv  of  experimental  animals, 
a  temporal  lobe  seizure  actually  begins  mth  a  ch^n2,fc  in  the  width 
of  the.  palpebral  fissures.  This  widening  is  bilateral  and  is  soon 
followed  by  a  change  in  pupillary  size.  Thereafter  the  movements  of 
face  and  jaw  begin.   It  may  be  significant  that  the  face  usually 
changes  in  color  as  the  pupils  dilate  and  before  salivation  occurs. 
Salivation  actually  occurs  in  most  cases  of  temporal  lobe  seizures. 
The  first  salivation  begins  at  the  same  time  as  the  movements  of  , 
the  face.   At  this  time  the  secretion  is  slight  and  the  mixture  is. 
mucoid.   AS  the  attack  continues  the  quality  of  the  secretion  changes 
and  it  becomes  watery.  These  autonornic  changes  may  be  accompanied 
by  another,  which  is  an  alteration  in  respiration.  This  usually 
occurs  at  the  same  time  as  the  movements  of  face  and  jaw  begin  and 
it  is  an  inspiratory  arrest,   ..11  of  these  autonomic  phenomena  are 
significant,  and  we  have  reproduced  them  experimentally  in  the  chim- 
panzee md   observed  them  frequently  in  the  sequence  described  as  they 
occurred  in  our  patient  material. 

Posturing  of  the  upper  extremities  is  characteristic  of  the  expression 
of  epileptic  activity  in  one  or  the  other  temporal  lobe.  This  usually 
begins  on  the  side  opposite  to  the  lesion  and  it  occurs  after  the 
movements  of  face  and  jaws  and  coincident  with  the  second  type  of 
salivation.  We  use  the  term  "posturing"  because  the  involved  ex:- 
tremity  becomes  hypertonic  before  any  movement  occurs,  and  sub- 
sequently movements  either  of  hand  or  arm  -re  superimposed  on  a 
posture  of  either  flexion  or  extension. 

Many  temporal  lobe  seizures  Dre  characterized  bv  yutomatic  behtivior. 
This  behavior  is  either  ictal  or  postictal,  and  indeed  it  is  diffi- 
cult to  place  it  within  the  sequence  of  the  attack.   However,  in 
our  cases  it  has  usually  occurred  at  the  end  of  the  sttack  or  is  a 
continuation  of  an  attack  characterized  by  the  phenomena  which  we 
have  described  above.   In  a  very  few  of  the  cases  the  entire  attack 
consists  of  -this  bizarre  behavior.  In  some  cases  speech  is  an 
outstandin^i  feature  during  this  alteration  of  consciousness.   These 
are  cases  in  which  the  essential  lesion  lies  in  the  temporal  lobe 
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on  the  side  of  major  speech  representation.   This  speech  is  ex- 
pressed either  as  jargon  or  as  sentences  inappropriate  to  the  immediate 
environmental  circunTstances.   In  one  case  the  patient  replied  to  a 
direct  question.  When  he  was  asked  what  he  was  doing,  he  said  he  was 
lookinj,  for  something.  However,  his  search  was  fruitless  and  he  did 
not  speak  again. 

We  have  reproduced  fragmehts  of  this  bizarre  pattern  in  chimpanzees 
and  recorded  it  in  color  movies.   This  reproduction  occurred  after 
the  establishment  of  an  afterdischarge  in  one  amygdaloid  nucleus  and 
subsequent  to  the  production  of  movements  of  face  and  jaws,  autonomic 
changes,  and  posturing  phenomena  which  we  have  described  above.   The 
animal  plucked  at  himself,  looked  about  the  room,  and  seemed  to  search 
for  something. 

In  the  surgical  treatment  of  temporal  lobe  seizures,  we  have  achieved 
a  greater  understanding  of  the  significance  of  the  deeper  structures  in 
the  production  of  these  seizures.  We  have  observed  cases  at  operation 
in  which  the  abnormal  discharges  were  recorded  infrequently  from  tht 
temporal  surface  and  with  increasing  frequency  as  we  approached  the 
deeper  structures  in  the  surgical  dissection.   In  these  cases  we  have 
also  had  an  opportunity  to  record  directly  from  amygdala ,  hippocampus 
and  hippocampal  gyrus  and  thest  recordings  have  provided  examples  of 
the  epileptogenic  activity  at  its  apparent  source. 

In  the  course  of  such  dissections,  we  have  been  able  to  modify''  the 
original  Penfield  technique  so  as  to  facilitate  this  operative  procedure 

We  have  tested  the  effects  of  hypothermia  on  epileptic  disch-^r^e  in 
the  amygdaloid  system  in  chimpanzees ,.  and  we  ha.ve  also  tested  the 
effect  of  hj'-pothermia  on  epileptic  discharge  which  originated  in  the 
supplementary  motor  area  in  one  human  case.   In  the  experimental  cases, 
hypothermia  seemed  to  dampen  this  dischar_e  and  reduce  its  spread.  In 
the  human  case,  the  hypothermia  did  not  mcterially  alter  the  'activity 
of  the  ecipepto^enic  lesion.   In  the  experimental  animals  we  were 
dealin^  with  the  amyd_,aloid  or  limbic  system,  and  in  the  human,  with 
a  more  or  less  discrete  cortical  lesion  lying  on  the  lateral  aspect 
of  the  convexity.   It  may  be  that  thiS'  variation  in  effect  ^ives  some 
indication  of  variation  in  chnracteristics  of  these  separate  and  dis- 
tinct neuronal  areas. 

In  seizure  cases  characterized  by  a  spike-and-w5ve  discharge,  we 
have  tested  the  effects  of  some  of  the  drugs  commonly  used  i.,  the 
reduction  of  s;/mptoms  due  to  basal  ganglia  disease.   These  drups 
seemed  to  alter  the  extent  and  range  of  the  motor  phenomena  which 
characterized  the  expression  of  the  spike-and-wave  dischar;;,e.   They 
did  not  alter  the  frequency  of  the  attacks  and  in  no  way  changed  the 
fundamental  alteration  of  consciousness  which  characterized  e?ch  of 
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these  seizures. 

■We  studied  the  effects  of  thorazine  and  serpasil  in  cases  of  temporal 
lobe  and  centrencephalic  seizures.   These  dru^^s  do  not  effect  the 
frequency  of  attacks  but  they  do  trenquilize  the  patient, 

\\e  hive  observed  the  psychotic  phenomena  x^jhich  sometimes  accompany 
or  occur  as  a  result  of  epileptic  dischar_e  in  one  or  the  other  tem- 
poral lobe.   In  three  cases  of  temporal  lobe  seizures,  we  withheld 
anticonvulsant  medication  for  a  brief  period.   Durin_  this  period  each 
of  thesc  cases  became  confused,  irrational,  and  incoherent.   Cnt.-  case 
became  a^^ressive  and  another  patient  showed  unusual  alteration  in 
mood.   In  each  patient  there  was  evidence  of  psychosis  and  this  was 
confirmed  by  competent  psychiatric  opinion.   These  psychological 
aberrations  disappeaivd  after  resumption  of  anticonvulsant  medication. 
They  were  coincident  with  epileptic  discharges  referable  to  one  or 
the  other  temporal  re{_^ion. 

In  one  case  the  freciuencAr  of  the  attacks  w^s  directly  proportional 
to  the  de£ree  of  amnesia.   This  was  a  case  of  temporal  lobe  seizures 
in  which  the  attack  consisted  entirely  of  a  feelin_  of  "havin^-  been 
there  before".   The  deja  vu  phenomena  was  followed  by  a  brief  period 
in  which  consciousness  was  altered,  the  face  ch?in^ed  color,  the  pupils 
dilated  snd   the  palpebral  fissures  widened.   The  entire  duration  of 
the  attack  never  exceeded  one  minute.   This  patient's  ability  to 
record  immediate  and  present  experience,  and  at  least  her  ability  to 
recollect  experiences  of  the  immediate  past,  was  radicall};  altered 
by  the  frequency  of  these  attacks.  The  number  of  attacks  never  ex- 
ceeded five  per  day  and  they  were  usually  widely  spaced  throU;_hout 
a  twenty-four  hour  period,  i-.s   they  decreased  in  frequency  her  recol- 
lectivc  facilities  improved  and  she  was  able  to  retain  information 
derived  from  direct  observation  and  audition.  She  could  not  retain 
this  information  adequatel}^  durin^  the  periods  of  frequent  seizures. 

In  cooperation  with  the  Lepartm&nt  of  Social  ^vork  we  have  be^un  and 

are  continuing  a  study  of  the  social  factors  which  influence  the  family, 

community  or  institution  which  contain  individuals  who  are  epileptic. 

In  cooperation  with  the  section  of  Clinical  Psychology  we  are  stud;i'-- 
in^  and  have  studied  personality  characteristics  in  these  cases. 

Significance  to  Neurclo  ical  Research:  The  clinical  observations  which 
we  have  described  above  may  be  significant  in  the  localization  and 
lateralization  of  temporal  lobe  lesions  which  are  epileptogenic.   They 
also  serve  to  further  our  understanding  of  functional  representation 
within  the  human  and  higher  primate  temporal  lobe.   The  effects  of 
hypothermia  on  the  epileptogenic  lesion  in  the  limbic  system  have  been 
not  noted  previously.   The  fact  that  hypothermia  seems  to  suppress 
epileptogenic  discharge  in  this  system  and  leaves  it  unaltered  or 
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actually  accelerates  it  when  it  originates  in  the  cortex,  maj'"  be 
important  in  the  further  understanding  of  the  special  character- 
istics of  the  limbic  system  as  compared  to  the  overlying  cortical 
areas. 

Our  observations  concern3-ng  the  use  of  artane  and  similar  substances 
in  centrencephalic  epilepsy,  bear  further  elaboration  and  may  lead 
us  to  a  better  understanding  of  the  motor  phenomena  which  character- 
ize these  seizures. 

The  psychotic  episodes  which  we  have  observed  as  an  outward  expres- 
sion of  epileptic  activity  in  the  tempor^.l  lobe  are  significant 
because  their  occurrence  demonstrates  th:t  epileptic  discharge  in  this 
region  may  cuase  psychosis.  Such  a  psychosis  presents  a  social, 
psychiatric,  and  le^al  problem  and  its  origin  must  be  clearly  under- 
stood.  It  can  be  reversed  and  will  disappear  under  effective 
treatment.  I'ftien  it  occurs  it  resembles  some  form  of  adult  schizo- 
phrenia and  may  be  mistaken  for  an  acute  schizophrenic  turmoil. 

Memory  difficulties  usually  follow  temporal  lobe  seizures  which  '-re 
characterized  by  deja  vu  phenomena  or  by  other  psychical  illusions. 
This  is  demonstrated  in  one  case  which  we  outlined  above. 

Proposed  course  of  the  Pro.iect:  Vfe  will  continue  the  clinic''!  studies.  , 
With  new  methods  of  electrc^raphic  recordin^_  and  stimulation,  we  must 
expand  our  area  of  observation  in  the  human  operating  room  and  on  the 
ward.   In  the  primate  laborator./  we  can  now  create  chronic  epilep- 
to£,enic  preparations  in  the  chimpanzee  through  the  use  cf  implantation 
electrodes  which  can  be  controlled  (remotely)  by  radio  impulses. 
In  this  way  we  hope  to  study  the  behavior  of  these  anim?: Is,  befc^re, 
durin£;  and  after  the  incidence  of  these  discharges  in  their  temporal 
lobes,  and  also  analyze  the  seizure  patterns  which  occur  as  the 
result  of  these  discharges.   These  applied-scientific  techniques 
will  be  reinforced  by  observations  of  a  more  basic  nature  which  we 
can  accrue  from  the  projects  on  second  sensorjr  areas,  soraato-sensory 
localization,  and  amyi_,daloid  function.   _JL1  of  these  projects  can 
be  integrated  so  as  to  give  us  a  ^reater  knowled^^e  of  the  phenomena 
which  characterize  epileptogenic  discharge  in  the  temporal  regions. 
In  therapy,  we  have  improved  our  surgical  techniques  and  we  have 
tested  old  dru^^s  in  new  fashions.  Vie  hope  to  devise  new  surgical 
techniques  and  improvise  newer  pharmocological  treatments. 
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6.  Pain  Mechanisms : 


PROJECT  TITLE 
7.  J.M.  Van  Buren.  M.D. 


PRINCIP-.L  INVESTIGATOR 
None 


OTHER  IIWESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives:  A  study  of  patients  suffering  from  painful  lesions 
has  been  undertaken  to  provide  material  for  the  following  studies 
which  will  be  further  elaborated  as  future  evidence  indicates: 
(1)  Evaluation  of  the  standard  surgical  procedures  for  the  relief 
of  pain.   (2)  Evaluation  of  standard  medical  procedures  for  the 
relief  of  pain  including  some  of  the  newer,  medications  such  as 
stildamidine  for  the  relief  of  trigeminal  neuralgia.   (3)  Evalua- 
tion of  objectively  recorded  autonomic  responses  by  the  use  of  a 
polygraph  in  patients  with  varying  degrees  of  pain.   In-  this  study 
the  anticipatory  autonomic  response  to  a  known  and  forewarned 
painful  stimulus  will  be  evaluated  as  well  as  ah  attempt  made  to 
obtain  some  quantitative  measurement  of  pain  threshhold  in  patients 
both  free  of  and  suffering  from  pain.   The  conjunction  of  thuse 
studies  with  the  above  mentioned  clinical  studies  may  give  more 
objective  evidence  to  the  evaluation  of  these  treatment  programs. 
{^■)   The  section  of  sensory  pathways  (pain  pathways)  affords  the 
opportunity  for  study  of  patients  with-  these  surgical  lesions. 
The  sdvantage  of  study  in  a  surgical  rather  than  a  neoplastic  or 
diffuse  vascular  lesion  is  obvious,  in  that  the  lesion  is  more 
precise  in  type  and  is  usually  of  known  dimensions. 

Methods  Employed:  The  methods  to  be  used  in  treatment  of  pain 
problems  are  to  include  the  standard  surgical  procedures  for  the 
relief  of  pain,  either  in  the  peripheral  nerve,  dorsel  root,  or 
central  pain  pathways.   The  medical  treatment  of  pain  will  like- 
wise follow  well  approved  and  standard  patterns. 
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The  new  feature  which  vrill  be  added  to  the  study  of  pain  is  by  'the 
use  of  a  polygraph  in  which  blood  pressure  by  an  auscultatory 
method  (no  arterial  puncture)  electrocardiogram,  respirations, 
skin  resistance,  the  pressure  variations  from  a  plethysmograph 
end  pressure  variations  in  a  hollow  viscus  such  as  bladder  and/or 
stomach  may  be  recorded.   By  the  simultaneous  recording  of  these 
data  it  is  hoped  that  further  insight  may  be  gained  into  the 
autonoirdc  responses  to  the  painful  stimulus  in  man.   At  the  present 
time,  considerable  difficulty  in  instrumentation  is  being  encountered. 
Apparently  an  instrument  of  this  type  for  simultaneous  recording 
of  many  modalities  has  not  previously  been  constructed  so  that  the 
investigator  is  undertaking  the  fabrication  and  collection  of  the 
proper  recording  instruments.   This  has  delayed  progress  on  the 
project  considerably. 

Additional  studies  of  the  patient  following  a  central  nervous  system, 
lesion  of  known  dimension  will  be  undertaken  on  a  clinical  level. 
Problems  of  interest  concern  the  central  pathwa""-s  for  sweating  in 
man  which  as  far  as  the  author  is  aware  have  not  been  elucidated, 
above  the  upper  cervical  cord.  Another  problem  of  basic  nature 
in  which  the  lesions  could  be  used,  is  for  the  study  of  the  pathways 
of  conduction  of  the  muscle  spindle  af:f"erent  impulses. 

Patient  I'^terial: 

No.   Average  Stay  -  d.-.ys 
Admissions:   Adult  Male         k  12. 2^ 

Adult  Female       9        36.22 
Children  Kale      0 
Children  Female     0 

Outpatient:   Number  of  pationts:     l5 
Number  of  visits :       33 

Major  Finding:s  :  Work  so  far  has  been  directed  toward  instrumentation. 

Significance  to  Neurolo^^ical  Research:   There  is  preliminary  evi- 
dence that  the  autonomic  responses  to  pain  and  other  stimuli  in 
patients  suffering  pain  is  enhanced.   This  will  be  investigated 
as  possible  basis  for  objective  assessment  of  the  individual's 
response  to  pain. 

Proposi^d  course  of  the  Project:  The  major  hurdle  at  the  present 
time  consists  in  the  proper  preparation  of  the  polygraph  for 
autonomic  recordings.   For  this  reason  the  major  patient  load  for 
this  project  has  been  held  up. 
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SECTION  LOCATION 

6.  Special  Pathology  of  Epileptogenic  Tissue 
PROJECT  TITLE 

7.  Maitland  Baldwin.  h.D. 

PRINCIPAL  INVESTIGATOR 
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J.M.  Van  Buren.  M.D. 


OTHER  Ii\IVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Ob.jectives :  The  relationship  between  epileptic  activity  and  struc- 
tural change  in  the  braih  has  been  a  problem  vl-ong  basic  to  the 
understanding  of  epilepsy  itself.  The  availability^  of  a  consider- 
able quantity  of  epileptogenic  brain  tissue  removed  in  operation 
has  formed  a  unique  opportunity  for  the  stud^^  of  this  subject. 

Method  Employed:  The  epileptogenic  tissue  has  been  divided  into 
two  portions.   One  has  been  placed  for  imbedding  in  parafin. 
This  allows  chromatic  stains  such  as  the  tricrome  and  phosphotung- 
stic  acid  hematoxylin  stain,  reticulin  stain  and  the  hematoxylin 
eosin.   The  other  portion  has  been  set  aside  in  formal-ammoniujii 
bromide.   This  fra^mant  can  be  used  for  metallic- stains  for  the 
outlining  of  glia  and  neurons .   Fat  and  lipid  stains  can  also  be 
carried  out  on  this  material.   In  the  future  it  is  hoped  to  ii.ake 
use  of  the  electron  microscope  for  finer  examination  of  the 
abnormal  cells . 

Patient  Material: 


Adirdssions ; 


Outpatient ; 


No. 

Average  Stay  - 

-  days 

.tidult  Male 

16 

9.12 

Adult  Female 

21 

8.29 

Children  i-Iale 

6 

18.83 

Children  Female 

5 

9.I4 

Number  of  patients : 

_ 

Number  of  visits 

- 

r'..ajor  Findings:   The  complete  review  of  the  available  material 
has  not  been  finished.   Initial  findings  include  the  following 
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types  of  lesions:   (1)  Pseudolaminar  necrosis.   This  lesion  is  loss 
of  cerebral  substance  includin^  neurons  and  glia,  limited  largely 
to  the  central  layers  of  the  cerebral  cortex.  In  this  area  the 
cerebral  substance  appears  spongy,  and  is  frequently  completely 
destroyed.  Lesser  changes  consist  in  a  loss  of  neurons  in  this 
area.   This  change  is  apparently'-  secondary  to  interference  with  the 
fine  penetratin^  blood  vessels  from  the  surface  of  the  cerebral 
cortex.  Collateral  Gol^i  stains  of  cerebral  cortex  to  show  the 
endothelium  of  the  capillaries  deirionstrates  that  the  maximum  density 
of  the  capillary  network  lies  in  these  central  layers  of  the  cortex; 
probably  in  layer  III  to  upper  V.  Trom  this,  the  inference  perhaps 
follows  that  this  area  of  the  cerebral  cortex  rei;uires  the  greatest 
blood  sup;jl;'.   It  has  als»  been  shown  by  other  work  that  in  the  lower 
portion  of  tiie  cortex  a  junction  is  made  between  the  blood  supply 
from  the  surface  and  from  the  white  substance.  Hence,  it  is  apparent 
why  this  area  of  cerebral  cortex  is  the  most  vulnerable  to  mild  anoxia. 
(2)  Complete  cortical  necrosis.   This  lesion  is  apparently  a  continuji- 
tion  of  the  above-mentioned  process  in  which  none  of  the  cerebral 
cortex  reiriains.   (3)  Fats  and  lipid  deposition.   In  many  epileptogenic 
lesions  in  wnich  there  is  lack  of  severe  pathological  change  phago- 
cjrtes  filled  with  lipid  which  will  stain  with  sudan  IV  as  well  as 
scharlach  have  been  found  in  the  perivascular  spaces  and  as  well 
at  times  free  in  the  cerebral  substance  apparently  at  a  distance 
from  vessels.   The  origin  of  this  lipid  is  obscure  as  in  some  cases 
there  is  no  obvious  breakdown  of  myelin  in  tissue.   (4)  Neuron 
damage.   Damage  to  the  neurons  has  appeared  in  many  of  the  sections. 
The  most  common  change  is  that  of  the  dense  pyknosis  of  the  cell, 
shrinkage  of  the  cell  in  decreasing  its  lateral  dimensions  and 
tortuosity  of  the  apical  dendrite.  It  is  considered  that  in  many 
instances  this  is  a  traumatic  artifact  since  there  frequently  is 
no  surrounding,^  increase  in  the  pericellular  satelites.  .'.  similar 
change  has  been  shown  in  a  recent  paper  hy   Cecile  Vogt,  pul^lished 
in  the  xjnnals  of  the  7irst  International  Congress  of  Neuropathology. 
(5)  fibrous  astrocytosis  of  the  cortex.   In  this  change,  best  demon- 
strated on  the  metallic  impregnations,  fibrous  astroc.>H:es  appear  in 
layers  of  the  cortex  in  which  they  are  normally  absent.   They  are 
normally  present,  of  course,  in  the  molecular  layer,  and  occasionally 
in  the  Vlth  Izyer   of  the  cortex.   (6)  The  meningo-cerebral  cicatrix. 
This  is  the  classical  brain  scar  in  which  there  is  a  union  of  the  fibrous 
tissue  elements  of  the  dura  with  the  fibrous  framework  of  the  cerebral 
cortex  itself,  namely  the  tissue  about  the  blood  vessels.   There  is 
^eneral  hypertrophy  of  these  structures,  a  fibrillary  astrocytosis 
and  loss  of  fine  capillary  supply  to  the  affected  cerebral  cortex.  Or, 
there  may  be  a  considerable  quantit,/  of  debris  arisin^  from  in)''elin 
destruction,  and  old  blood  pigment  wnich  is  deposited  in  the  phat,ocytes. 
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Significance  to  Neurological  riasearch:  ..Ithou^h  the  basis  of  epileps/ 
as  ,;et  remains  obscure,  basic  studies  on  the  structural  changes  of 
epileptic  lesions  are  necessary  for  an  illucidation  of  its  mechanism. 

Proposed  course  of  the  Pro.ject:  It  is  hoped  by  further  stud./  in  this 
direction,  particularly  with  c.;'tochemical  methods,  that  further  know- 
ledge of  basic  importance  may  be  uncovered  in  this  direction. 
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6.  T^ffect  of  Tumors  upon  Central  Nervous  S^'-stfcin  Function  ?nd  Structure. 
PROJECT  TITLE 


7.  J.h.  Van  Buren.  M.D. 


PRINCIPAL  INVESTIGATOR 


8.  K.   Baldwin.  i'l.D.  and  Philip  Rubin.  h.D. 


OTHER  INVESTIGATORS 


PROJECT  D'lSCRIPTION       •■'■■■',• 

Ob.jectives :  This  study  has  a  dual  aim;  1)  to  carry  out  ph'/siolo- 
gical-anatomical  correlations  in  man,  2)  to  evaluate  the  effects  of 
newer  methods  of  treatment  for  tumors  of  the  central  nervous  s^'stom. 
In  the  present  program  attempt  will  be  made  to  utilize  the  intrusion 
of  disease  upon  the  central  nervous  system  of  la.ri  as  an  "experi- 
mental" lesion. 

i'tlthough  much  can  be  accomplished  through  animal  experiment 'r;tion 
in  determining  the  function  of  structures  within  the  nervous 
system  it  is  apparent  that  the  need  for  confirm:tion  of  these 
findings  in  man  is  ever  present.   In  addition,  studies  of  function 
which  cannot  be  properly  evaluated  in  animals  (e.g. ,  sweating) 
must  be  carried  out  in  man.  J^lthough  the  fruits  of  a  study  of  this 
type  ar'fc  of  widespread  nature,  particular  attention  has  b^^en  placed 
upon  three  major  features:  (1)  To  note  the  effects  of  neoplasm 
upon  the'  function  of  the  optic  pathways'  of  man  and  particularly 
upon  the  correlation  of  the-  visual  fields  and  the  anatomical  changes 
in  retina,  geniculate  body  and  cplcarine  cortex.  (2)  To  study, 
particularly  in  cases  of  slowly  expanding  lesions  of  the  'upper 
brain  stem,  the  effects  of  ••"hese  lesions  upon  personality,  con- 
sciousness tnd  the  electroencephalogram.   Since  the  majority  of 
these  lesions  are  of  terminal  natui-e ,  opportunity  therefore  will 
arise  for  clinical-anatomical  correlation. 
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Methods  Employed:  The  evaluation  on  a  clinical  basis  of  the 
position  and  nature  of  the  tumor  will  be  determined  as  can  best  be 
done  by  history,  neurological  examination,  contrast  examinations, 
and  surgery..  The  symptoms  undor  consideration  will  be  evaluated 
using  largely  clinical  methods,  although  it  is  hoped  that  the 
polygraph  needed  for  autonomic  evaluation  will  be  of. aid  in  this 
direction.   In  the  post-mortem  examination,  careful  serial  exarrdna- 
tion  of  the  involved  structures  will  be  undertaken  both  i,rossly 
and  microscopically  and  charts  prepared  from  this  material.   By 
the  use  of  these  charts  and  the  method  of  overlapping  areas  it  is 
hoped  that  features  of  localizing  anatomical  significance  may  be 
discovered. 

Patient  Material: 

No.  Average  Stay  -  d^ys 
Admissions:  Adult  Male        17        2i4.88 
Adult  Female      1$        19.0? 
Children  Male      1        19. 0 
Children  Female    [^        37.2$ 

Outpatient :  Number  of  patients :   12 
Number  of  visits:     33 

M.jor  Findings  :  With  r^^gard  to  the  visual  field  pathwaj^s  in  man, 
it  has  been  found  that  a  lesion  ajffecting  the  pre-geniculate  path- 
ways will  cause  degeneration  in  the  retina  supplied  by  these  fibers 
which  is  obvious  on  rrdcroscopic  examination.   In  cases  in  which 
there  has  been  partial  loss  of  ganglion  cells  within  the  retina 
it  is  possible  to  correlate  visual  acuity  and  visual  field  with 
two-dimensional  reconstructions  of  the  retina.   /i.t  the  present 
time  data  regarding  the  effects  of  brain  tumors  upon  the  lovol 
of  consciousness,  personality  and  EEC  are  too  few  for  evaluation. 
It  is  too  early  to  evaluate  the  results  of  therapy. 

Significance  to  Neurological  Research:  Neurophysiologies  1  data 
in  animals  is  extensive  but.  research  of  this  t-^^pe  if  it  is  to  be  help- 
ful in  the  evaluation  or  treatment  of  human  disease  must  be  con- 
firmed in  man.   Since  critical  evaluation  of  vision,  parson',  lity  and 
consciousness  cannot  be  made  in  animsls  and  the  human  EEC  is  species 
specific  in  type^ re-evaluation  of  these  pheno.xna  in  man  is  necessary. 
The  new  surgical-radiotherapeutic  techniques  have  not  as  yet  been 
carefully  investigated  in  any  considerable  series  of  tumors  of  the 
central  nervous  system. 

Proposed  course  of  the  Project:  The  accumulation  of  a  large  number 
of  cases  for  a  study  of  this  type  in  which  overlapping  areas  of  involve- 
ment must  be  charted  is  imperative  before  results  of  any  reliability 
can  be  achieved.   Thus  our  present  problem  is  one  of  collection  of  data* 
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1.  Neurological  Diseases  and  Blindness   2,  "  Surgical  Neurology 
INSTITUTE  BRANCH 


3.  Neurosurgical  Service    k,     , 5.  NINDB-50  (C) 
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6.   The  Pneumop:raphic  Effects  of-  Non-Expgndirtg  Epile^^to genie  Lesions 
PROJECT  TITLE  of  the  Temporal  Lobe. 


7,  J.M.  Van  Buren.  M.D. . 

PRIIJCIPAL  INVESTIGATOR 

8,  Maitland  Bsldwin,  K.D.  and  E.  /JLvord,  M.D'. 


CTHT^R  INVESTIGATORS 


9.   PROJECT  DESCRIPTION  - 

Ob.jectives :  This  study  has  been  undertaken  to  elucidste  the  effects 
of  atrophic  lesions  upon  the  outlines  of  the  temporal  horn.  There 
have  been  no  previous  studies  of  the.lateralizing  and  localizing 
value  of  minor  changes  and  the  configuration  of  the  temporal  horn 
in  epilepsy, 

hethods  Employed:  The  anatomy  of  Structures  outlining  the  ttmpor.9.1 
horn  were  reviewed  in  the  embryo  and  in  normal  adult  human  brains. 
The  variations  of  normal  were  reviewed  in  this  connection.  In  41 
cases  of  proven  epilepsy  in  the  temporal  lobe  the  pneumographic, 
evidence  was  reviewed  and  the  temporal  horns  measured  in  a   system- 
atic manner. 

Patient  Material: 

Mo.    Average  Stay  -  days 
Admissions :  Adult  Male        l8 
Adult  Female       23 
Children  Male 
Children  Female 

Outpatient:  Number  of  patients:    0 
Number  of  visits:     0 
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Ma.jor  Findings :  It  became  apparent  that  the  features  outlining 'the 
temporal  horn  consisted,  of  .the -amygdala ,  the  hippocampus,  the  roof 
of  the  temporal  horn  (formed  largely  by  the  tapetum),  and  the  col- 
lateral emminence.  Depending  on  the  position  of  the  collateral 
emminence,  four  types  of  normal  terapcraLhorns  can  be  distinguished 
on  the  sagittal  views  of  the  temporal  horn. In  addition,  instances 
were  found  in  which  adhesions  had  occurred  between  the  lateral  border 
of  the  hippocampus  and  the  lateral  wall  of  the  t emporal  horn .  This 
might  be  a  cause  for  lack  of  filling  of  the  lateral  cleft.  This  defect 
was'  not  recognized,  however,  in  the  clinical  material. 

/Ifter  carefully  considering  the  problem,  it  appears  that  we  wore  in 
no  position  to  determine  the  limits  of  normality  in  any  of  the  measure- 
ments of  the  temporal  horn.-  Consequently,  the  evidence  ?s  obtained 
from  history,  physical  examination,  electroencephelography  and  the 
findings  at  craniotomy,  including  electrocorticography  were  taken  as 
the  absolute  criteria  for  lateralization  of  the  epileptic  discharge 
in  the  temporal  lobei  ^'irbitrary  criteria  were  then  applied  to  all  of 
the  measurements  of  the.  temporal  horn.  These  arbitrary  criteria  v;ere 
varied  to  obtain  the  maximiira  degree  of  agreement  between  the  findings 
of  what  was  considered  abnormality  on  this  basis  and  the  =^, ctual  laterali- 
zation of  discharge  within  the  temporal  lobe.  The 'criteria  finally 
a-rrived  at  as  indicating  enlargement  and  therefore  significant  atrophy 
within  the  temporal  lobe  were  (l)  over  3  i^ii.  greater  height  of  the 
temporal  horn  on  the  affected  side,,  or  (2)  over  4  mm.  in,  width  of  the 
lateral  cleft  on  the  affected  side.  In  cases  in  which  the  lateral 
cleft  on  both  sides  was  greater  than  k   mm,  the  larger  one  was  selected 
as  shoving  abnormality.  Using  these  criteria  alone,  of  the  28  cases 
considered  to  show  sufficient  filling  of  the  temporal  horns  for  evalu- 
ation, 12  showed  no  asyiriinetry,  13  showed  evidence  of  dilatation  of  tha 
temporal  horn  on  the  side  from  whence  the  epilepsi'-  arose,  while  3»  °^ 
the  basis  of  this  criteria,  were  lateralized  to  the  wrong  side. 

Significance  to  Neuroloj-ical  Research:  It  had  been  felt  that  of  the 
criteria  used  for  lateralization  and  localization  of  epileptic  dis- 
charge in  stizure  discharge  from  the  temporal  region,  that  the  pneumo- 
encephalogram  usually  provided  the  least  information.  On  the  basis  of 
this  present  study,  and  better  criteria  for  evaluation  of  abnormality 
in  the  temporal  horn,  it  has  been  found  that  in  cases  with  adequate 
filling  nearly  50fo   show  some  degree  of  enlargement  of  the  temporal  horn 
of  sufficient  degree  to  suggest  lateralization  from  the  pneumographic 
evidence  alone. 

Proposed  course  of  the  Project :  This  project  has  been  finished  and  the 
report  is  in  press  with  Acta  Radiologica. 
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10.    NINDB-50    (C) 

SERIxVL  NO. 


;;iialysis  of  NIH  Program  /activities 
Budget  Data 


11.   BUDGET  Di'Ji.: 


12.   BUDGET  ACTIVir/:      RESE/iRCH 


13 .      None 


14.     None 


Honors,  Awards,  and  Publications 


16.  FUBLICi.TICNS  FROM  THIS  PRCJECT  DURING  1955: 

1)  The  t'empor?l  Horn,  its  development,  normal  v':.ristions  rnd 
changes  with  non-e.;xp"nding  epileptogenic  lesions  of  the 
temporal  lobe.   Acta  Radiologica  (in  press). 


17.   HONORS  .^B   AW-JIDS  TO  PERSONNEL  DURING  1955 
None 
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ilnalysis  of  NIH  Pro£,rain  Activities 
Project  Description 


1.   Meurological  Diseases  and  Blindness   2.   Surgical  MeuroloRV 
INSTITUTE  BRANCH 

3.  Neurosurgical  Service    k.     5.   NINDB  -  51  (C) 

SECTION  LOCATION  SERI/i  NO. 

6 .   /.  HT.qt,nlrigTna.l  Study  of  Papilledemn  )->^'\r\;r   thp  Pol  gi  Kethod  in  ten. 
PROJECT  TITLE 


7.   J.M.  Vr^n  RnrRH,  Vi.Ti. 


PRINCIPAi  INVESTIGATOR 


Mnnp 


CTffl-R  liWESTIGATCRS 

PROJECT  DESCRIPTION 

Objective :  It  is  the  object  of  this  work  to  further  advance 
knowledge  as  to  the  precise  changes  occurring  in  the  eye  in 
papilledema.   Although  spora(fi.c  papers  regarding  the  cytopatho- 
logy  of  papilledema  have  appeared  in  the  .past  50  years,  in  only 
one  instances  (Cone  and  Macl-Iilxan)  have  atteu.pts  been  made  by  the 
use  of  specific  metallic  methods  to  stain  completely  the  struc- 
tures undergoing  change  of  papilledema .   As  far  as  Is  known  to 
the  author  no  studies  with  the  Oolgi  method  have  been  made  pre- 
viously in  aduit  human  autopsy  Vfiaterial-, 

Lethod  Employed:  It  is  of  primary  importance  to  fix  the  retina 
immediately  followin;^  dtath.   In  order. to  accomplish  this,  con- 
centrated formalin  is  injected  within  the  globe' at  the  bedside. 
3y  the  time  the  post-mortem  exajidnation  is  underttken,  the  rstina 
has  been  completel}/  fixed  and  the  posterior  part  of  the  cj'e  can 
be  removed  without  damaging  the  retina.   Fixation  is  then  continued 
in  10/3  formalin  until  it  is  convenient  to  undertake  the  Golgi 
stciinin^.   The  staining  method  is  a  combination  of  potassium 
bichromate  and  potassium  acetate  mixture  in  which  the  e^re   is 
incubated  at  37  degrees  for  10  days  to  2  weeks.   It  is  then 
transferred  to  a  warm  ifo   silver  nitrate  solution  for  48  hours. 
The  eyes  are  then  rapidly  dehydrated  in  absolute  alcohol  and 
transferred  immediately  to  thin'celloidin  in  which  they  are  kept 
for  iJ-8  hours.  Following  this  they  are  transferred  to  thick 
celloidin  for  a  few  minutes,  then  transferred  to  a  mounting  block, 
thick  celloidin  poured  over  the  specimen ,  and  the  whole  specimen 
end  the  mounting  block  immediately  immersed  in  chloroform  for 
hardening.   Thus  the  eves  are  not  infiltrated  but  rather  included 
in  the  celloidin.   This  inclusion  is  sufficient  to  permit  section- 
ing at  100  micron  intervals  which  is  needed  for  this  method. 


R.P.C.  1  (a) 
Dec.  1955 


NINDB^gl  (C) 
SERIAL  NO. 


PROJECT  DESCRIPTION  (Continued) 


Pfatient  Material; 


Admissions 


Outpc?.tient : 


Adult  Fiale 
Adult  Female 
Children  Kale 
Children ' Female 

Number  of  patients : 
Number  of  visits : 


No.     Average  Stay  -  days 
2  - 

1 
0  . 

0  ■       


Ma.jor  Findings :  To  date,  the  following  has  been  app.^rent :  There 
are  definite,  well  defined  grape-like  swellings  upon  the  optic 
nerve  fibers  in  the  optic  papilla.  These  in  all  instances  have 
appeared  on  the  retinal  side  of  the  lamina  cribrosa.  A 
careful  study  of  the  fiber  structure  of  the  lamina  cribrosa  it- 
self has, been  undertaken  and  indications  are  that  in  addition  to 
bendihg,  away  from  the  cavity  of  the  eye   with  papilledema  that  there 
is  also  a  separation  of  lamina  cribrosa  from  the  margin  of  Bruch's 
membrane,  •  The  nerve  fibers  have  also  been  stained  at  the  margin 
■  of "Bruch-'.s.  membrane, -, and  their  confinement  by  the  sharp  edge  of 
this  membrane  is  apparent.  They  make  a  very  sharp- detour  sround 
this  edge,  and  it  is. not  difficult  to  see  how  they  mi_ht  be  dnjured 
by  the  increased  pressure  on  this  sharp  margin. 

Significance  to  Neurological  Research:  The  sharp  angulation  of  the 
peripheral  retinal  fibers  over  the  mar^^in  of  Bruch's  membrane  may 
possibly  find  its  clinical  counterpart  in  the  constriction  of  the 
paripheral  portions  of  the  visual  field.  Further ,  studj/"  must  be 
undertaken  on  this  subject.  The  precise  cause  and  structural  con- 
comitants of  papilledema  have  not  been  elucidated  to  da,te  in  the 
literature ,        .  '    ,    ■  .    • 


Proposed  course  of  the  Pro.lect:  At  the  present  time  th.e  eyes  from 
only,  three  patients  have- proved  suitable  for  study.  V^ra   mitt-rial 
is  needed  before  detailed  results  can  be  advanced. 


R.P.C.  2 
Dec.  1955 


xinalysis  of  NIH  Program  ^ictivities 
Bud.-et  Data 


10.  NINDB-51  (C) 
SERIAL  NO. 


11.  BUDGET  D.VTii: 


12.   BUDGET  ;\CTIVITY:   RESEARCH 


13.   None 


14.  None 

Honors,  ..wards,  and  Publications 

16.   PUBLIC;.TICNS  FRCk  THIS   PROJECT  DURING  1955: 
None 


17.   HOfJORS   .'3D  AW;JffiS  TO  PERSONNEL  DURING  1955: 
None 


R.P.C.  1 
Dec.  1955 

iVnalysis  of  NIH  Program  Activities 

Project  Description 

1.  Neurological  Diseases  and  Blindness   2.  Surgical  Neurology 
INSTITUTE  BRANCH 

3.  Meurosar^ical  Service    >i.     .,  ^^     NINDB-52  (C)  , 

SECTION  LOCATION  SERIAL  NO. 

6.  Thfi  HiRtnln£;iG?.l  Investigation  of  a  Case  of  Retinal  .Monilic".sis. 
PROJECT  TITLE 

7.  ,T,,X.  Aran  Fjnrpn ,  K.D. 

PRINCIPilL  INVESTIGATOR 

8'    Nnnp   , 

OTHER  INVESTIGATORS 

9.   PROJECT  DESCRIPTION 

Objective:  The  chance  findin^  of  a  case  of  retinf-l  moniliasis 
and  the  availability  of  tht  retina  for  detailed  examination  has 
prompted  a  thorough  study  of  the  histological  features.  ..s  far 
as  is  known,  no  previous  case  of  monilia  infection  of  th^a  retina 
h"s  been  recorded. 

Method  Employed;  The  ej^es  were  obtained  at  post-mortem  some  5 
hours  following  death.  They  are  fixed  in  formalin,  imbedded 
in  parafin,  and  then  seriall;-  sectioned  by  the  investi£,-'^tor  so 
that  the  small  monilia  lesion  would  not  b'  overlooked.   Routine 
histolo_ical  stains  were  carried  out  including  the  P..S  which 
demonstrated  the  monilia  hyphae  within  the  granulation  tissue. 


Patient  Material: 


No.    .'.verage  Stav  -  days 


.'.dmissions  :   j'  dult  I'lale 

^.dult  Female         1 
Children  Male 
Children  Fpmale 

Outpatient:  Nuirjber  of  patients: 
Number  of  visits : 

Ma.jor  Findings :  The  lesion  in  the  retina  was  thought  to  have  had 
its  origin  just  below  the  internal  limiting  membrane,  presuiuably 
being  an  embolic  infection  which  had  lodged  in  a  small  vasscl.   It 
had  depressed  the  subjacent  retina,  considerably  thinning  out  the 
^anglian  cell  layer  and  the  internal  molecular  iBjer.      Exudate  h;;d 
broken  through  the  internal  limiting  membrane  ind  had  spread  in  the 
subhj'-aloid  space.   Indeed,  leucocjrtes  were  present  over  the 
papilla  some  distance  from  the  initial  infection. 


R.P.C.   1   (a) 

Dec.   1955  NINDB-52   (C) 

SERLi  NO. 


PROJECT  DESCRIPTION  (Continued) 


Sif^nificance  'to  Keurologicel  Reserrch:  ..■..Ithough  the  crse  iS'^srl  isolated 
one ,  the  fact  th^t  it  is  app;  rentlv  new  to  the  ophthalmological 
literr.ture  sug\:/Ksted  that  it  was  worthy  of  review  -"nd  report. 

Proposed  course  of  the  Pro.1&ct:  -.dditionsl  histologicrl  work  renicins 
to  be- done,  littrf'ture  review  must  be  continued  and  the.  report 
written  in  final  form.  ■,'■  '  '  .'■  '  ' 


R.P.C.  2 
Dec.  1955 


i^nslysis  of  NIH  Program  ^ictivities 
Budget  Data 


10.  NINDB-52  (C) 

SERLX  NO. 


11.  BUDGET  D..TA: 


12.  BUDGET  ;.CTn/ITY:  RESE..RCH 


13.  None 


m^.      None 

Honors ,  —wards ,  and  Publicstions 

16.    PUBLICATIONS  TROh  THIS   I'ROJECT  DURDIG  1955:" 
None 


17.      HONORS  ..ND  miKDS  TO  PERSONNEL  DURING  1955: 
None 


R.P.C.    1 
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i'lnalysis  of  NIH  Program  .activities 
Project  Description 


1.   Ncurolor.ical  Diseases  and  Blindness  -    2.      Surgical  Neurology 

INSTITUTE  BILJSICH 

3.   Neurosurgical  Service  k.     5.      NINDB-53    (C) 

SECTION  LOCixTION                             SERL.L  NO. 

6.  Study  of  the  .."-dult  Human  Retinal  Cytology  using  Golgi  and 

Chromatic  Methods. 
PROJECT  TITLE 

7.  J.K.  Van  Bur  en.  M.D. ._ : 


PRINCIPii  INVESTIGi-TOR 
None 


OTHER  IIWESTIG.'.TORS  -■   ■ 

PROJECT  DESCRIPTION 

Objective:  This  study  of  normal  retinal  cytology  is  lAdertaken 
as  a  basis  for  the  evala-.tion  of  degenerative  lesions  in  the 
retina,  -^s  far  as  can  be  detirmined,  no   previous ' work  has  been 
carried  out  usin^,  the  Gol^i  method  in  the  adult  human  retina. 
.\   considerable  portion  of  the  available  reports  of  retinal 
c^/tology  are  confused  by  post-mortem  artifact.  By  the  use  of 
early  retinal  fixation  these  artifacts  may  be  eliminated. 

Method  Employed:  The  study  will  be  carried. with  human  retinas 
fixed  within  half  an  hour. of  death  by  intra-ocular  injection  of 
formalin.   Some  will  be  stained  by  the  lolj^ii  and  others  by 
chromatic  methods ,  ^     ,  :    •  :  .' .   ■      •  ' 

The  Gol^i  method  will  be  used  primarily  for  study: of  the  con- 
fonnation  of  individual  retinal  elements,  while  the .chromatic 
methods  will  be  used  ^.rimarily  for  the  study,  of- retinal  cyto- 
architecture.   In  the  latter  connection,  serial  sections  will  be 
made  of  the  eyes.,,  .and  from- these,  2  dimensional  reconstructions 
of  the  retina  and  its  various  cell  fields  can  be  made. 

Patient  toterial:  '   . 

No.   .j/ersge  Stay  -  days 
Admissions :  Adult  Male         2 
.idult  Female        2 
Children  l-la.le 
Children  Female  ' 

Outpatient :  Number  of  patients : 
Number  of  visits : 


R.P.C.    1  (a)  NINDB-53    (C) 

Dec.    1955  SERI.;i  NO. 

PROJECT  DESCRIPTION  (Continued) 

I^a .i or  Flndln p.. s :  To  date,  perhaps  the  most  important  findinj.  has 
been  that  human  post-mortem  material  has  prov^^d  suitable  for 
Golgi  staining.  Ls   far  as  is  known,  a  Golgi  method  suitable  for 
routine  post-mortem  work  has  not  been  previousl}''  employed.  At 
the  present  time,  the  nature  .of  various  components  of  the  retina 
is  'being  investij^^ated  by  this  means. 

■■  Using  the  chromatic  method,  variations  in  the  types  of  ganglion 
'Ccils  have  been  found  from  the  central  fovea  to  the  oeripher/, 
'and  the  var:  in^  thickness  cf  the  ganglion  cell  layer  as  described 
by  other  investigators  has  been  confirmed.  ^'i.t  the  present .  time, 
only  four  retinas  serially  sectioned  have' been  obtained  in  which 
visual  fields  were  done  prior  to  death.  The  correlation  between 
this  retinal  degeneration  and  the  visual  fitsld  is  of  prim-ary  . 
importance.   It  is  planned  to  convert  ret-inal  distances  as  measured 
off' in  "the  various  cell  fields  into  visual  angle.  From  this,  a 
simultaneous  charting  of  the  retinal  coll  fields  and  the  visua]. 
fields  -is  determined  clinically  can  ,b£'  carried  out,'  "If  is'  hoped 
that  this '"anatomical-clinical  comparison  may  prove  fruitful. 

One  interesting  variant  has  been  found  on  the  chromatic  stains 
which  consists  in  the  not  infrequent  displacement  of  ganglion 
cells  and  other,  retinal  elements  outside  of  their  commonly  accepted 
zones.  ■., 

Significance  to -Neurological  Research:  i.lthough  Golgi  studies  of 
rStinae  in  low  animsls  has  been  carried  out,  it  seems  desir-'ble 
to  confirm  the  cytclogical  findings  in  man.  Such  an  opportunitj'' 
now  presents  itself.. 

i:   further  study  in  the  normal  variants  in  the  human  retina  is  . 
necessary  to  determine  the  limits  of  normal,  .        .   .  ■  -. 

The  correlation  betvjeen  the  anatomical  confi^^uration  of  the  retina 
and  the  visual  field  is  obviously  of  basic  importance  to, the  proper 
evaluation  of  visual-field  studies.  .:.    ■;.       ■'  '• 

Proposed  course  of  the  Pro.ject:  More  human  autopsy  material  is 
desirable,  The  methods  ,as  de-'vlsed  above  have  proved  satisfactory'' 
and  must  be  applied  to  more  cases.  ■  Further  reconstructions  must 
be  made  in  cases  of  serially  sectioned  retinae  presently  available. 


R.P.C.   2 
Dec.    1955 


/jialysis  of  NIH  Program  .'.ctivities 
Budget  Data 


10.  NINDB-53    (C) 

SaRL'i  NO. 


11,  budg:^,t  d:t 


12.   budget  -xCTIVIT^^      RESE-JfCH 


13 .      None 


14.     None 

Honors,  Awards,  and  Publications 


16.  PUBLIC /illCNS  FROM  THIS  PROJECT  DURING  1955: 
None 


17.  HONCRS  MD  i.W..RE3  TO  PERSONNEL  DURING  1955 
None 
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Analysis  of  NIH  ProsrajTi  Activities 
Project  Description 


1.   Neurological  Diseases  and  Blindness    2.   Surgical  Meurology  . 
INSTITUTE  BR/iNCII 

3.  Neurosurgical  Service      ^. 5.  ^^^^-54-  (C) 

SECTION  LOCATION  SERIAL  NO. 

6 .  The  Effect  of  Lesions  of  the  Optic  Pathw?.7S  upon  tho  Retina . 
PROJECT  TITLE 

7.  J.M.  Van  Buren.  M.D. 

PRINCIPAL  INVESTIGATOR 

8 .  None ; ' 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objective:  Study  will  be  made  cf  the  effects  of  degeneration 
upon  the  areal  pattern  of  ganglion  cells  in  the  retina  by  ths 
use  of  reconstruction  tuchnique.   ..tttntion  will  Iso  be  pr±d 
to  other  retinal  layers  to  determine  thi-r  decree  of  trc^ns^/ncptic 
and  tr? nsneuronal  defeneration,   .'.s  fsr  as  the  author  is  •'■ware, 
only  one  case  of   retin-1  de^-eneration  following  a  lesion  of 
the  pregeniculate  pathway  has  been  reported  in  man-.   In  no 
instances  have  retinal  changes  from  postgeniculate  changes 
been  recorded  in  man,  although  Poiyak  has  recorded  one  in- 
stance to  the  author's  knowledge  in  a  monkey.   Human  material 
is  presently  available  for  evoluation,  -.nd  lesions  hrive  been 
placed  in  macaques  some  12  months  ago,  which  are  presently 
roody  for  study. 

Lethod  Employed:  The  eyes  were  fixed  by  intra-ocular  injection 
of  formclin,  mrrkea  for  orientation  on  the  slide,  imbedded  in 
paraffin  and  serially  sectioned.   Degenerated  ireas  were  marked 
out  with  ink  on  the  slides,  the  slid  s  projected  ?.t   35x 
ma  vilification  and  traced  upon  or.per.   The  degenerated  areas 
on  the  tracing  were  measured,  then  from  these  measurements  a 
two-dimensional  reconstruction  made.   Conversion  cf  retin;-:l 
distances  to  degrees  of  visual  angle  permitted  the  superim- 
position  of  the  are^s  of  degeneration  up'jn  the  clinically 
recorded  visual  field. 

Patient  Material: 

Nc.    .'iverage  Stay  -  days 
Admissions:  j-dult  Kale        1  10 

i.dult  Female 
Children  Kale 
Children  Female 

Outpatient:  Number  of  patients:  - 
Number  of  visits: 


R.P.C.    1   (s)  NINDB-54    (C) 

Dec.    1955  SERL.L  NO. 

PROJECT  DESCRIPTION  (Continued) 


Ma  .lor  Findings:  In  both  monkeys  and  a  human  case  it  has  been  found 
that  lesions  of  the  pre-geniculate  optic  path  are  followed  bj''  a 
definite  degeneration  in  the  retina.   If,  indeed,  complete  section 
of  an  optic  tract  is  carried  out,  this  degeneration  will  encrouch 
upon  one-half  of  the  fovea  and  extend  above  '^.nd  below  this  foveal 
point  in  a  vertical  straight  line.  By  the  use  of  reconstruction 
studies  in  the  human  case,  the  conversion  of  retinal  distances 
into  visual  angles,  and  the  simultaneous  charting  of  degenerative 
areas  in  the  visual  field,  it  has  been  possible  to  compare  the 
anatomical  with  the  clinically  determined  findings.   In  like  fsshion, 
it  has  been  possible  to  compare  the  visual  acuity  with  the  degree  of 
retinal  degeneration. 

Significance  to  Neurological  Research:  These  studies  of  purely  des- 
tructive regions  of  the  geniculate  optic  pathway  are  intended  to 
elucidate  the  pathological  changes  in  the  retina  following  such  a 
lesion.  A  clinical  anatomical  correlation  is  believed  of  basic 
importance  for  the  understandin-^  of  the  significance  of  visual  field 
studies. 

Proposed  course  of  the  Pro.ject:  j^ithough  there  is  no  lack  of  animal 
material,  every  possible  advantage  will  be  made  of  additional  human 
material  as  it  presents  itself.  It  is  felt  that  the  major  emphasis 
must  be  upon  human  material  as  this  is  an  unexplored  field. 
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1.  Neurolo£^ical  Diseases  and  Blindness    2.  Surgical  NeuroloRV 
INSTITUTE  BR.LNCH 

3.  Neurosurgical  Service   4.  5,  NINDB-55  (C) 

SILCTICN  LOCATION  SERIAL  NO. 

6.  The  Effect  of  Lesions  of  the  Optic  Pathways  upon  the  Geniculate  Body. 
PROJECT  TITLE 

7.  J.M.  Van  Buren,  M.D. 

■  PRINCIPAL  INVS3TIG7iTOR 

8.  None , : 


OTHER  INVESTIGATORS 
9.  PROJECT  DESCRIPTION 


Objective:  Since  the  visual  field  changes  following  temporal 
lobectomy  have  been  csrefully  observed  in  another  study  of  this 
series,  it  has  been  thought  of  interest  to  study  the  geniculate 
representation  of  this  visual  field  change.  As  far  as  the  author 
is  aware,  no  previous  studies  of  the  geniculate  body  folloT«ring 
terapor-1  lobectomy  in  man  have  been  carried  out. 

Kethod  Employed:  The  brains  from  two  patients  in  which  the  tem- 
poral lobes  were  removed  were  fixed  in  lo/o   formalin,  the  slices 
containing  the  geniculate  bodies  separated,  imb--dded  in  celloidin 
and  serially  sectioned,  keepin^  sections  at  500  micron  intervals. 
The  sections  were  stained  for  Nissl  substance  and  myelin.   The 
sections  were  then  photo^.raphed  at  50  x  magnification,  and  the 
entire  geniculate  body  printed  at  this  size.   The  degenerative 
lesion,  therefore,  could  be  made  out  on  the  photo.^raphic  prints 
and  its  precise  dimensions  and  det?lls  made  out  b^/"  simultaneous 
comparison  under  microscope.  3y  this  means,  the  layering  and 
the  lesion  could  be  outlined  with  pencil,  subsequently  drawn 
over  in  India  ink,  end  then  rephotographed  to  diminish  the  size 
to  a  degree  that  would  permit  publication.   I-r  it  is  desired  later 
for  demonstration  purposes,  3  dimensional  model  can  be  made. 

Patient  Material:  ,,      .       ^j.     , 
No.    jvyerage  Stay  -  days 

Admissions :   Adult  riale  2 

Adult  Fem.- le 

Children  Male 

Children  Female 

Outpatient:   Number  of  patients: 
Number  of  visits: 
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PROJECT  DESCRIPTION  (Continued) 

Ma.jor  Findings :  It  has  become  apparent  that  following  temporal 
lobe  lesions,  degeneration  does  not  extend  to  all  six  layers  of  the 
geniculate  body,  as  has  been  postulated  with  lesions  in  the  occipital 
lobe.  Since  the  visual  field  changes  do  not  affect  the  i^acular  portion 
of  the.  visual  field,  it  gives  some  suggestion  that  the  macular  repre- 
sentation may  lie  somewhat  deeper  within  the  geniculate  body  than 
the  portions  subserving  upper  quadrantic  gaze  which  are  destroyed 
in  temporal  lobectomy. 

Significance  to  Neurological  Research:  This  study  is  intended  as  a 
further  approach  to  clinical-anatori.ical  correlation  of  visual  function 
in  man. 

Proposed  course  of  the  Pro.ject:  The  above  conclusions  were  reached 
on  a  study  of  one  case  only.  The  other  case  remains  to'  be  charted 
and  reconstructed.  It  is  hoped  that  it  will  be  possible  to  obtain 
a  third  case  for  confirmation.  Later  on,  when  some  chimpanzees 
with  temporal  ablations  are  autopsied,  further  confirmation  of  the 
degeneration  in  the  anthropoid  ape  will  be  obtained. 
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Analysis  of  NIH  Progran  Activities 

Projdct  Description  Sheet 

1.  NeuroloRical  L/Jstiases  and  Blindness  2.  Surgical  Neurology 

INSTITUTE  BRANCH 

3.   Exporiraental  Neurosurgery   4. 5.  NINDB-56  (C) 

SECTION  LOCATION  SERteL  NO. 

Microelectrode  Studies  of  the  Cerebral  ^ortex  in  Experimental 

6.  Animals  and  Man. 

7.  Choh-lub  Li.  M.  D. ; 

8.  Maitland  Baldwin,  M.  D.  

OTHT^R  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Project:   Development  of  methods  for  recording  electrode  activity  of 
single  cells  from  the  human  and  animal  cortex. 

Objectives:   To  develop  methods  which  can  be  adapted  in  the  human 
operating  room  for  the  recording  of  electrical  activity  of  single 
cortical  cells,  particularly  in  epileptic  patients,  with  the  purpose 
of  studying  the  mechanism  of  epilepsy. 

To  apply  these  methods  to  the  human  cortex  and  to  th>:;  cortex 
of  experimental  animals.   After  this  application  to  test  tht  t.ffects 
of  stimulation  of  the  deep- lying  nuclei  on  single  unit  activity  in 
the  corttox  to  which  these  methods  were  applied. 

Methods  Employed;  Microelsctrodes  made  of  glass  capillary  pipettes  with 
an  inside  diameter  of  less  than  half  a  micron  are  used  for  recording 
electrical  activity  from  singlt;  cells. 

This  microelectrode  technique  was  applied  with  a  number  of  varia- 
tions. The  effect  of  strychninization  was  studied  in  experimental 
animals  and  the  effect  of  recruiting  responses  was  also  observed. 
Likewise,  this  technique  was  so  adapted  that  it  might  be  used  to 
study  the  action  of  resting  potentials  of  cortical  neurones. 

Ma.jor  Findings;   The  major  findings  of  this  projtect  during  the  past 

year  are; 

(a)  Recording  of  single  unit  potential  activity  from  the 

hiiman  cortex  in  two  cases  and  from  the  chimpanzee  cortex 
in  two  of  these  experiioental  animals.   Furthermore,  we 
have  studied  the  functional  properties  of  cortical  neurones 
with  particular  reft^rence  to  strychninization,  as  well  as 
the  effect  of  recruiting  responses  of  evoked  neuronal 
discharge  in  experimental  animals, 
(b)   More  recently,  we  have  studied  the  action  and  resting 
potentials  of  thesu  single  cortical  units  and  observed 
the  facilitatory  effect  of  stimul'  tion  of  unspecific 
thalamic  nuclei  on  cortical  sensory  neuronal  responses, 
and  finally,  the  inhibitory  effect  ©n  corticsl  moto- 
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Major  Findings  (continued) 

neuronal  activity  of  stimuli tion  of  thalamic  nuclei  on  single  motor 
units  in  the  cortex  of  experimental  animils.  Vie   ha.ve  also  observed 
that  single  units  in  the  motor  cortex  are  inhibited  after  deep  stimu- 
lation of  certain  thalamic  nuclei. 

Significance  to  Research:   The  study  of  single  unit  potentials  and  the 
characteristics  of  single  neuronal  units  in  the  higher  primate  nervous 
system  has  great  significance  to  the  better  understanding  of  function. 
The  single  cortical  unit  is  basic  in  the  relationships  of  the  various 
cortical  areas  and  its  individual  cha. racteristics  have  not  been  studied. 
Furtht^rmore,  these  individual  characteristics  as  obs--,rved  in  the  normal  ■ 
human  and  experimental  animals  may  lead  us  to  furth^-r  conclusions  con- 
cerning the  activity  of  such  neurones  under  the  abnoritial  conditions  of 
the  epileptogenic  cortical  lesion, • 

Proposc-d  Course;   During  the  next  year  we  will  study  the  effects  produced 
in  single  cortical  units  following  deep  stiraul-Ation  of  thalamic  and  other 
nuclei,  Xe  will  -/.Iso  study  the  huitian  epileptogenic  corttx  with  ttie 
microelectrode  techniques  and  we  will  study  normal  and  epileptic  prepira- 
tions  in  man  and  the  higher  primates. 
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12.  BUDGET  ACTIVITY:   RESEARCH 


13.    wm 
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Honors,   Awards,    and  Publications 


16.      PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955: 

Functional  proptrtits   of  cortical  neurones  with  particular 
reference  to  strychniniz&tion.      J.   EhG  Clin.   Neurophysiol. , 
1955.     7-^75-^78, 

Thfc  fcffiiCt  of  r-cruiting   r<:;sponses  on  evoktjd  cortical  neuronal 
discharges,      Last-Southern  EEG  Society  Meeting ,    Sept.    1955.   B^thcsdi-,    hd. 

Action  tind  resting   potentials   of   cortical  neuronics,    J.    Fhysiol., 
Vol.   130,   1955,  96-108. 

The  facilitatory  effect  of  stimulation  of  an  uns|_Ttcific   thH'.lamic 
nucleus  on  cortical  sensory  neuronal  responses.      J.    Physiol,    (in  i^rc-ss). 

The  inhibitory  <iffect  of  stimulation  of  th;:  larnic   nuclti  on  cortical 
Motoneuronal  activity   (raanuscript   in  prepar?tion). 
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1.   Neurolop-ical  Diseases  and  Blindness    2.   Surgical  Neurology 
INSTITUTE  BRA.MCH 

3.   Clinical  Neuropathology      4.  5.  NIND3-57  (C) 

SECTION  LOCATION         SERIiJ-  NO. 

6 .  Relation  of  Supraspinal  Structures  to  an  Experimental  Startle  Reaction 
PROJECT  TITLE 

7.  Ellsworth  C.  Alvord.  Jr..  M.D. 
PRINCIPiVL  nWESTIGATOR 

8.  David  G.  V-ihitlock,  K.D. 
OTHIR  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives :  To  determine  the  neuroanatomical  and  physiological  sub- 
strata of  the  startle  reaction. 

Methods  Employed:   Acute  and  chronic  lesions  of  the  central  nervous 
system  of  cats  have  been  made  in  various  locations  to  determine  the 
effects  of  such  lesions  upon  the  generalized  muscular  contractions 
which  can  be  reflexly  evoked  bv  various  suddenly  applied  stimuli  in 
cats  under  chlorslose  anesthesia.   Other  experiments  have  been  per- 
formed utilizing  a  stereotaxically  oriented  electrode  to  explore  the 
C.N.S.,  both  bv  recording  evoked  electrical  potential  from  and  by 
applying  single  electrical  stimuli  to  localized  regions  of  the  C.N.S. 

iVia.ior  Findings :  In  brief,  it  has  been  found  that  the  sensory  riiotor 
area  of  the  cerebral  cortex  influences  the  sensitivity  of  the  animals 
to  the  startle  reflex  while  under  light  chloralose  anesthesia.   This 
was  tested  by  removal  of  the  sensorv  motor  area.   Then  while  under 
chloralose  anesthesia,  the  testin^;  of  the  response  to  tactile  stimuli 
were  carried  out  a  week  later.   It  was  found  that  the  threshold  was 
raised  on  the  portion  of  the  body  corresponding  to  the  area  of  de- 
cortication. 

Significance  to  Nfiurological  Research:  Study  of  the  startle  reaction 
provides  basic  information  concerning  the  organization  of  the  nervous 
System,  particularly  v;ith  respect  to  its  more  diffusely  organized 
functions,  and  is  of  importance  in  the  understanding  of  reflex  activity 
in  general  and  perhaps  of  reflexly  induced  epileptic  seizures  in  experi- 
mental animals  and  patients.   Since  chloralose  is  frequently  used  in 
neurophysiological  experiments,  further  knowledge  of  its  actions  is 
also  important. 
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PROJECT  DESCRIPTION  (Continued) 

Proposed  coarse  of  the  Project:   At  the  present  time,  the  paper  is 
being  prepared  by  the  investigators  for  publication.  Dr.  Alvord  has 
transferred  his  work  to  Baylor  University^ 
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Dec.  1955 


10.   NINDB-57  (C) 
SERIAL  NO, 

12,   


Analysis  of  NIH  Program  Activities 
Budget  Data 
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1.   Neurolofcical  Diseases  and  Blindness      2.   Surgical  Neurology. 
INSTITUTE  BRANCH 

3.   Clinical  Neuropathology 

SECTION  h.     5.  NINDB-  58  (C) 

LOCATION         SERIAL  NO. 

6 .  Pathogenesis  of  "allergic  Encephalomyelitis" 
PROJECT  TITLE 

7.  Ellsworth  C.  -^vord.  Jr..  M.D. 
PRINCIP.lL  INVESTIG.vTOR 

8.  Norraan  Goldstein 
OTHER  INVESTIG.ifORS 

9.  PROJECT  DESCRIPTION 

Objectives:  To  determine  the  cause  and  the  mechanism  underlving  the 
development  of  disseminated  encephalomyelitis, 

I-iethods  Employed:  Brain  and  various  extracts  of  brain  are  prepared 
in  a  water  and  oil  emulsion  with  killed  acid-fast  bacilli.   Following 
subcutaneous  inoculr-tion  into  guinea  pigs,  the  animals  are  examined 
for  clinical  evidence  of  weakness,  incoordination,  or  other  neurolo- 
gical disorder.   The  spinal  cord  and  brain  are  examined  histologi- 
cally for  presence  of  characteristic  perivascular  inflammation  some- 
times with  demyelinization, 

Ma.jor  Findings:  ^.   total  of  ^■^0   animals  have  been  studied.   50  animals 
were  killed  two  days  following  the  injection  of  the  brain  and  brain 
extract  material  in  order  to  study  the  early  lesions.   The  remaining 
400  animals  served  as  control  aoid  were  injected  with  different  brain 
fractions  and  sacrificed  at  the  end  of  the  30  day  period.   The  earliest 
lesions  which  were  seen  on  the  second  day  consisted  in  perivascular 
inflammatory  re.sponse  usually  in  the  lower  brain  stem  and  spinal  cord. 
The  incidence  of  inflamiuatory  l'::sions  rose  considerably  after  this 
time  as  was  expected,  A-.t   the  present  time  the  experimental  work  has 
been  completed. 

Significance  to  Neurological  Research:  Study  of  the  etiology  and  patho- 
genesis of  "allergic"  encephalomyelitis  in  experimental  animals  will 
yield  information  of  importance  to  patients  treated  with  vaccines 
containing  brain  material,  as  in  snti-rabies  inoculations,  and  may 
also  yield  pertinent  information  on  diseases  which  appear  histo- 
logically quite  similar  and  may  be  related,  as  in  other  post-vaccinal 
and  post-infectious  encephalomyelitis.   Its  relation  to  multiple 
sclerosis  and  other  dcmyelinating  diseases  -remains  to  be  determined. 


R.P.C.  1  (a) 
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TROJECT  DESCRIPTION  (Continued) 

Proposed  course  of  the  Pro.lect:   The  findings  in  the  cases  of  early 
allergic  encephalomyelitic  lesions  are  being  correlated  h'-r   Dr.  Kenneth 
KcGee  for  publication.   The  results  in  the  other  400  animals  used  to 
evaluate  the  effectiveness  of  various  chemical  fractions  of  the  brain 
in  producing  allergic  encephalomyelitis  is  being  reviewed  by  Dr*  Kies 
at  NIFH  and  Dr.  Alvord  ?t  Baylor  University. 
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PU3LIC..TI0NS  OTHER  Tll.l^'  ;BSTR..CTS  FRCK  THIS  PROJECT  DURING  1955: 
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1,   Neurological  Diseases  and   Blindness    2.   Surgical  Neurology 
INSTITUTE  BRANCH 

3.   Clinical  Neuropathology 

SECTION  4.  5.  NINDB-59  (C) 

LOCATION       SERIiVL  NO. 

6.  Neuropathologic  Investigation  of  Focal  Epilepsy  and  other  Neurological 
Diseases  

PROJECT  TITLE 

7.  Ellsworth  C.  Alvord.  Jr..  M.D. 
PRINCIPAL  INVESTIGATOR 

8.  Dr.  Brace 

OTHER  INVESTIG.-^TORS         '     ' 

9.  PROJECT  DESCRIPTION 

Objectives :  Experiments  have  been  performed  to  determine  the  effects 
of  high  doses  of  X-irradiation  on  the  nervous  system  of  guinea  pigs. 

Major  Findings :  50  animals  have  been  received  for  histopathologic 
study  with  particular  emphasis  on  changes  in  the  cerebellar  granule 
cells.   Interest  centers  especially  about  the  time,  course  of  these 
changes,  their  variation  with  different  doses  of  X-ray  delivered 
to  different  parts  of  the  head  and  body,  and  their  modification  by 
drugs  such  as  nembut.--l. 

Significance  to  Neurological  Research.:   The  experiments  in  animals 
provide  an  opportunity  to  analize  the  means  b3'"  which  the  brain 
reacts  to  various  injurious  agents  such  as  X-radiation,  which' are 
being  used  in  increasing  dosage  for  therapv  in  human  neoplastic 
disease. 

Proposed  course  of  the  Project:  This  paper  has  been  finished  and  was 
presented  at  the  Second  International  Neuropathological  Con^^ress  in 
London  under  the  title  of  "X-Ray  Induced  Pyknosis  of  Cerebellar 
Branule  Cells  in  Guinea  Pigs."   It  was  also  submitted  to  the  Journal 
of  Neuropathology  and  Experimental  Neurology. 
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BUDGET  ACTIVITY:  RESEARCH 


Honors,  Awrsrds,  and  Publications 

16. 

PUBLICATIONS  FROA  THIS  PROJECT  DURING  1955  = 

1)  X-Ra-'  Induced  Pyknosis  of  Cerebellar  Granule  Cells  in  Guinea  Pigs, 

Submitted  to  the  Journal  of  Neuropathology  and  Experimental  Neurology. 
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HONORS  iVND  AWARDS  TO  PERSONNEL  DURING  1955: 
None 
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1.  Neurological  Diseases  and  Blindness     2.  Surgical  Neurolog;y 
INSTITUTE  BRANCH 

3.  Clinical  Neuropathology  4.  5.  NINDB-60  (c) 

SECTION  LOCATION        SERIAL  NO. 

6.  Neuropathologic  Investigation  of  Focal  Epilepsy  and  Neurological 
Diseases 

PROJECT  TITLE 

7.  Ellsworth  C.  Alvord.  Jr..  M.D. 
PRINCIPAL  INVESTIGATOR 

8.  John  Lilly 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

Objective:  To  determine  the  relative  degree  of  damage  to  the  «erebral 
cortex  by  repetitive  electrical  stimulation  with  differen1>.  wave  forms- 
of  electrical  current. 

Major  Findings:  One  monkey  after  7  weeks  of  daily  prolonged  stimu- 
lation by  electrical  currents  of  special  wave  characteristics 
showed  moderate  gliosis  of  the  cortex  with  good  preservation  of  the 
neurons.  Other  animals  are  now  being  prepared  in  attempt  to  aontrcl 
the  effects  of  operative  trauma  and  of  stimulation  by  different 
electrical  wave  forms  to  test  the  hypothesis  that  repetitive  elec- 
trical stimulation  need  not  necessarily  destroy  the  neurons. 

Course  of  the  Project:  Studies  are  being  presently  opntinued  by 
rr.  Lilly. 
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HONORS.  AWARDS  AND  PUBIJCATIONS 
16.  -PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  1955: 


17.   HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


R.P.C.  1 

December  19'S5  Analj^sis  of  .^^IH  Prograra  Activities 

-  ■  Project  Description 

!•  Neurological  Diseases  and  Blindness  2«  Surgical  Neurology 
INSTITUTE  -  ■  LAEOi?ATORY  OR  BRMCH 

^•'     "Clinical  Psychology  h» 5,   NINDB-61  (C) 

SECTION  LOCATION  (OTHER  THAN  lETHESDA)   SERI/U..  NO. 

•  Eunctioning  of  tht:  T.,m.poral  Lobe  in  the  Recording  of  Experiences, 
PP.OJECT  TITLE        '  '  '  

7.  Laurence  L.  Frost 

PRINCIP'i  IiWESTIGATOR 

^*  ^laitland  laldTrin.  Mildred  Blevins 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION:  • 


OBJECTIVES ;   To  determine  the  role  of  the  temporal  lobe  vith  its 
structures  and  central  connections,  in  learning^  recollection, 
recall,  and  reproduction, 

IJETHODS  FHPLOYED; 

a.  Psychological  tests  and  specific  measures  of  learning  adminis- 
tered to  patients  with  temporal  lobe  seizures  prior  to  and  follow- 
ing removal  of  one  or  the  other  temporal  lobe.  These  sane  tests 
administered  to  patients  with  bilateral  temporal  lobe  damage  and  to 
patients  with  damage  in  cerebral  areas  other  than  the  ttmporal  lobe, 

b.  Observation  of  and  tests  on  monkeys  and  chimpanzees  subjected  to 
bilateral  temporal  lobe  removal, 

c.  Observation  of  iraitative  learning  and  general  retentiveness  in 
infant  monkeys  who  have  had  both  temporal  lobes  removed. 


P\TIFNT  MATERI/l! 


Inpatient: 


Adult  Male 
Adult  Female 
Child  Male 
Child  Female 


Outpatient:  Number  of  patients: 
Number  of  visits: 


No. 

lU 

10 
2 
3 

Average  Stay  - 

-  day; 

U6 
k9 

10 

15 

¥AJOR   FIimiNGS; 

a.  Psychological  tests  indicate  that  memory, so  commonly  defined. is 
not  altered  or  rendered  non-functional  by  the  presence  or  removal 
of  a  damaged  temporal  lobe.  ^'Iiat  seems  more  likely  is  that  funttione 
of  attention  and  concentration  are  changed  in  such  a  manner  that  the 
patients  attention  fluctuates  rapidly  and  that  it  is  difficult  for 
him  to  maintain  a  state  of  concentration.  A  test  devised  to  measure 
the  recording  and  comparing  of  experienceo  indicates  that  many 
patients  with  cerebral  pathology,  cortical  or  sub-cortical,  have 
difficulty  in  so  doing  when  compared  with  a  "normal"  group. 
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b.  Observation  of  monkeys  and  chimpanzees  following  unilateral 
and  bilateral  temporal  removals  reveals  nothing  in  the  way  of 
decreased  ability  to  record  prior  experiences.  Rare  "oral" 
tendencies  as  reported  by  Kluver  and  Eucy  have  been  transient." 
Some  alteration  in  the  recognition  of  "textures"  'may  be  present, 

c.  Infant  monkeys  have  had  their  temporal  lotes  removed  bilaterally, 
I'Jhen  reestablished  in  the  general  monkey  colony,  no  differences 

were  noted  between  them  and  their  fellows.  They  learned  and  imitated 
readily.  There  was  no  outstanding  "tameness," 

SIGMIFICAMCE  TO  THF  PRQGRkiI  OF  THE  INSTITUTE;  Epileptic  patients  in 
general  frequently  complain  of  a  memory  loss,  and  temporal  lobe 
patients  in  particular  occasionally  have  a  "memory"  auraj  as  v;ell, 
"memory"  responses  are  occasionally  obtained  during  stimulation  at 
operation.  This  project  hopes  to  be  able  to  define  memory  and  to 
learn  the  part  played  in  the  recording  of  experiences  by  the  temporal 
lobe J  as  such  it  is  related  to  the  project:  Mechanism  of  Memory, 
Branch  of  Surgical  Neurology. 

PROPOSFD  COURSF  of  PROJI-CT;  Continue  the  present  line  of  research 
with  greater  emphasis  placed  on  bitemporal  lesions ,  and  lesions  of 
other  than  temporal  areas. 
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10.     NINDB-61    (C) 
SERIAL  NO. 


11,     FUDGET  DAT.'l; 


12.     rUDGFT  ACTIVITY:     RES! ARCH 


13.     NONT 


lii.     NONE 

Honors,  Awards,  and  Publications 

15. 


SERIAL  NO. 


16.  PUBLIC aTIONS  OTHER  TKaN  THIS  PROJECT  l-URING  1955. 
NONE 

17.  HONORS    \MD  AVrARDS  TO   PERSONNEL  DURING  1955* 
NONE 
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Analysis  of  NIH  Program  Activities 
Project  Description 


1»     NeiJ.rological  Disoaset;   and  Blindness     2,     Surgical  Neurology 
INSTITUTE  LABORilTOHY  OR  tRANGH 

3.     Clinical  Psychology     U. _^  5.NINDB-62    (C) 

SFCTION  '     .         LOCATION   (OTrilR  THAN  I'ETHESDA)        SERI".L  NO. 

6.  Tho  Role  of  the   Temporal  Lobe  in  Perception. 

PROJECT  TITLE 

7.  Laurence  L.  F-rost 

PRINCIPilL  INVESTIGATOR 

8.  Mildred  Elsvins,   Maitland  Baldwin 

OTF.fr  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

OPJECTIVESt  An  attempt  to  determine  the _ role  of  the  temporal  lobe 
in  the  perception  of  visual,  auditory,  and  tactual  .'stimuli, 

lETHODS  EMPLOYED: 


a.  Standard  psychological  and  neurological  tests  of  perception 
administered  to  patients  with  temporal  lole  electro graphic  foci.  The 
same  tests  administered  to  patients  with  electrographic  loci  else- 
where in  the  cerebr^al  hemispheres,  or  diffuse  electrographic  dis- 
turbances, and  to  patients  and  controls  who  have  no  abnormal  cerebral 
findings . 

b.  'Tvjo  tests  devised,  one  primarily  for  perception,  one  primarily 
for  learning. 

c.  Conditional  discriminations  vrith  primates  and  electrical  stimu- 
lation of  the  temporal  lobe  and  its  hypothecated  connections. 

P'.Tin\[T  MATEEI.'-i: 


In  patient:  Adult  Male 

Adult  Female 
Child  Male 
Child  Female 

Outpatient:  Number  of  patients 
Numter  of  visits 


Wo. 

Average  Stay  - 

-  days 

20 

U6 

22 

16 

8 

U6 

9 

U3' 

15 

22 


i'-L\JOR  FINDINGS; 

a.  Perception  as  measured  by  standard  psychological  and  neuroloR:ical 
tests  indicates  that  cerebral  injury,  focal  or  diffuse,  precludes 
accurate  perception.  The  more  gross  the  injury  tht"  more  unclear  the 
perception.  It  is  becoming  apparent  that  temporal  lobe  foci  tend  to 
alter  in  a  subtle  manner  the  perception  of  relationships  to  other 
individuals.  This  is  different  in  crucial  vjays  from  perception  and 
relationship  problems  faced  by  others  with  cerebral  and  Pub-cortical 
injury. 

b.  The  special  test  devised  for  perception  indicates  that  some 
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patients  v/ith  focal  cortical  injury  may  show  an  initial  facility 
for  more  fluid  perception  which  becomes  increasingly  rigid  in  the 
patit-nt  is  found  to  make  more  broad  interpretations  of  his  tper- 
coptions.  This  data  does  not  seem  true  of  those  ^^rith  diffuse 
cerebral  damage  or  those  with  apparently  normal  cerebral  function. 

The  test  devised  primarily  for  learning  indicates  that  auditory 
perception  of  those  with  cerebral  daiiiage  may  be  altered,  particularly 
in  the  recognition  of  auditory  stimulii, 

c.  Stimulation  of  an  hypothecated  connection  between  the  primate 
temporal  lobes  (the  anterior  commissure)  apparently  grossly  altered 
the  monkey' s  perception  of  his  environment  for  the  duration  of  the 
stimulation.  This  sarae  result  has  been  seen  on  occasion  following 
stimulation  of  the  depths  of  one  temporal  lobe, 

■^:IGNIFIC.;NCE  to  TKI'  PROaR'ii  0.^  T;-T:  Ii'JSTITUTE;  Perception  and  its 
interpretation  plays  a  major  role  in  personality.  Since  perception 
is  seemingly  altered  in  a  subtle  manner  in  patients  with  tempor.al 
lobe  damage.  The  definition  of  this  alteration  is  basic  to  the 
understanding  of  the  temporal  lobe,  as  well  this  project  'is  allied 
to  projects  titled;  Mechanism  of  Memory  and  Visual  Field,  Defects 
folloiiTing  Temporal  Lobectomy.  These  latter  tvro  projects  are  directly 
from  the  Branch  of  Surgical  Neurology. 

PROPOST^D  COURSE  OF  PROJF.CT;  Continuation  of  the  present  lines  of 
inauiry,  modified  as  further  investigation  dictates.  It  will  be 
necessary  to  gather  information  on  perception  from  a  greater  number 
of  patients  with  focal  electrographic  changes  elsewhere  in  the 
cerebral  cort  x  -md  sub-cortical  structures. 
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10,  NINDB-62    (C) 
SKRI/iL  WO. 

11.  FUDOFT  DATA; 


12,     BUDGFT  ACTIVITY:      RFSF;\RCH 


13.      NONE 
lii,     NONE 

Honors,  Awards,  and  Publications  Sheet 

15.  

SERIU  NO. 

16.  PUBLICATIONS  OTHER  THAN  THIS  PROJECT  DURING  1?55« 
NOI^IE 

17.  HONORS  \ND  AWARD'S  TO  PERSONNEL  DURING  1955. 
NONE 
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Project  Description 

1,  Neurological  Dipeases  and  Ilindness  2,  Surgical  Neurology 
Xl^STITUTT  LABORATORY  OR  PRANCH 

3.  Clinical  Psychology  k» 5'.  NINDB-63  (C ) 

SECTION  LOCATION  (OTCER  IHAN  BETliESDA)     SERIAL  NO. 


6. 


Spp.ftnh    Arra.q    in  M.in 


PROJECT  TITLE 
7i     Laurence  L.  E'rost 


PRl  'J'CI PAL   I i\i VESTIGA TOR 


6. 


llai-tlflud  BaldMiTL 


OTHER  INVESTIGATORS 
9»     PROJECT  DESCRIPTION; 


01  JECTIVESi  Localization  of  briin  areas  involved  in  the,  production 
and  interpretation  of  speech.  Determination  of  types  of  speech 
errors  associated  with  dominant  hemisphere  lesions. 

METHODS  rKPLOYED;  Speech  testing  of  conscious  patients  while  the 
exposed  brain  is  being  electrically  stimulated.  Speech  testing  of 
patients  with  dominant  hemisphere  lesions.  Speech  testing  of 
patients  during  aurae  and  in  the  post-ictal  period. 


P.1Tin\lT  M\TERI!'lL; 


Inpatient: 


Outpatients 


Adult  Mcde 
Adult  Fbmale 
Child  Male 
Child  Female 

Number  of  patients 
Number  of  visits 


No,  Average  Stay  -  days 

I 

1  k6 


^V'JOR  FINDINGS;  There  has  been  no  thorough  evaluation  of'  data.  Such 
evaluation  as  there  has  been  indicates  that  of  the  expression 
speech  difficulties,  nominative  speech  is  the  most  severely  affected 
by  discharging  lesions  of  the  dominant  hemisphere.  It  is  probable 
that  receptive  difficulties  are  present  tut  the  data  are  too  f cw_  for 
adequate  evaluation. 

SIGNIFIC '..NCE  to  the  PROGR.'.M  OF  THE  INSTITUTE;  One  of  the  programs  of 
the  Pranch  of  Surgical  Neurology  is  functional  localization  in  the 
brain,  to  vjhich  this  project  specifically  applies.  This  project  is 
allied  with  one  entitled:  An  Investigation  of  Speech  Function 
Localized  in  the  Temporal  Areas  of  man  of  the  I'ranch  of  Surgical 
Neurology, 

PROPOSED  COURSE  OF  PROJECT;  Continuation  of  collection  of  data  until 
sufficient  is  gathered  to  warrant  conclusions. 
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10.  NINDB-63  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 


12.     LITDGET  ACTIVITY:     RESEARCH 


13.     NONE 


lU.     NONE 

Honors  J  Awards,  and  Publications 

15.  ■■   . 


SERIAL  NO. 


16.  PUBLICATIONS  OTHER  TFUVN  THIS  PROJECT  DURING  1955', 
NONE 

17.  HONORS  AND  AWARDS   TO  PERSONNEL  DURING  ±955, 
NONE 
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Project  Description   '  ' 

l"^  Neurological  Diseases  and  Blindness  2*  Surgical  Neurology  _ 
INSTITUTE '     "^  [  LABORATORY  OR  LR/vNCH 

3 .  Clinical  Psychology 't^^'  •   ■    ^_5 »  NINDB-6^  ( C ) 

SECTION     '      ~~   .•  LOCATION  (OTHER-  THAN  FETBtSDA)    SERIAL  NO. 


6»       Pf--!-.qnna1  i  ty  rhar-antPT-i  gt.-i  pq    r.f   Tpmpn-rni    T.nhp   Epilpptirq 

PROJECT  TITLE 
7«     Laurence  L.,  Frost ^ 


PRINCIPAL  INVESTIGATOR 


8.      Mai  t1  qnd   Ttnl  riwi n      Mi  1  rirprl   T-1  pvi  riR  j    Rnbprt  SRVrTrd  . 
OTHI.R  INVESTIGATORS 

9*  PROJECT  DESCRIPTION: 


OFJECTIVE;  To  investigate,  the  personality  characteristics  of  in- 
dividuals with  localized  brain  damage,  particularly  in  one  or  the 
other  or  both  temporal  lobes, 

METHODS  FMPLOYED; 

a.  Psychological  tests  of  intelligence,  person-ility,  learning  and 
abstraction  administered  to  patients  with  focal  epilepsy  before  and 
after  surgical  removal  of  the  epileptogenic  focus, 

b.  Observation  of  the  patients  on  the  ward  in  numerous  situations 
(e,g.  ii'cividual  conversation,  group  activities)  prior  to  and 
following  surgical  intervention  for  alleviation  of  seizures* 


PATIENT  if.TFRI/d.; 


Inpatient: 


f.dult  Male 
Adult  Female 
Child  Male 
Child  Female 


No,  Average  Stay  -  days 


20 
22 


U6 


Outpatients  Number  of  patients 
Number  of  visits 


MAJOR  FDMT^INGS ;  Irt  the  area  of  personality  concerned  with  the 
intellect  it  was  found  that  the  non-dominant  temporal  lobe  related 
to  visual -mo  tor  skills. VJhile  the  dominant  temporal  lobe  appears 
related  specifically  to  language  functions,  A  general  temporal  lobe 
function  appears  to  be  one  of  focusing  and  maintaining  attention. 

General  personality  traits  prior  to  surgical  removal  of  the 
dominant  temporal  lobe  indicate  that  these  people  generally  have 
difficulties  in  handling  relations  with  their  fellows  even  the  simpl 
amenities  of  ordinary  existance  are  often  ignored.  Following  surgi- 
cal removal  these  traits  are  frequently  accented.  The  role  of  the 
non-dominant  temporal  lobe  in  personality  is  unclear,  however  its 
removal  frequently  results  in  a  highlighting  of  personality  defects 
which  existed  before  surgery. 
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SiaNIFIC -.MCF  TO  THF  PRi3rrR:-j.  OF  THF  INSTITUTE;   Personality  defects 
are  commonly  seen'  in  those  with  atnormai  temporal  lobes  (whether 
seizures  result  or  not)»  '^his  project  is. related  to  one  tntitled; 
'Mechanism  of  Memory,  Branch  of  Surgical  Neurology, 
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11,     lUDGET  DATA: 


12.     E^DGETACrmfYi      RFSEARCH 


13*     NONE 
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Project  Description 

1.  Neurological  Diseases  and  Flindness  2,  Surgical  Neurology 
INSTITUTE  LABORATORY  OR  BRANCH 


^  g«NINDB-65(C) 

LOCATION  (OTHER  THAN  EETHESDA)   SERIAL  NO. 


3,  Clinical  Psychology  h» 
SECTION 

6.  Intellectual  Status  with  Drug  Change   in   the  CRT-fibral  P^^l.sip.ri   Child. 
PROJECT  TITLE 

7.  Laurence  L.  Frost 

PRINCIPAL  INYESTICATOR 

8.  Mildred  Elevins,    J.   Gordon  Millichap 

OIKFR  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

OBJECTIVES ;  To  determine  changes  in  measured  intelligence  as  various 
anti-convulsant  drugs  are  used  on  children  ^■^n.th  cerebral  palsy, 

METHODS  EMPLOYED;  Standardized  intelligence  tests  of  the  appropriate 
chronological  level  are  administered  to  children  with  cerebral  palsy 
following  changing  and  reestablishing  them  on  various  anti-convulsant 
medications,  principally  DIAMOX. 

PATIENT  M'lTFRIAL; 


Inpatient;   "  Adult  Male 

Adult  Female 
Child  Male 
Child  Female 

Outpatient:  Number  of  patients 
Number  of  visits 


No, 
0 
0 
3 
h 

Average  Stay  ■ 

-  day! 

27 
25 

lU 
17 

MAJOR  FINDINGS;  Project  recently  started  and  data  too  few  for 
analysis, 

SIGNIFIC-^NCF  TO  THE  PROGRuM  OF  TH^  INSTITUTE;  To  aid  in  evaluation 
of  anti-convulsant  medication  particularly  of  cerebral  palsied 
children  to  better  aid  in  their  schooling. 


R.P.C.      2 

December  1955         Analysis  of  rflH  Program  Activities 


Budget  Data  Sheet 


10«  NINDB-65..(C) 
,  SERIAL  NO. 


11.  rUDOFT  D4TA! 


12.     lUDGFT  ACTIVITY:      RESEARCH 


13.     NONE 
lU.     NONE 

Honors,  Av/ards,   and  Puilications 

15.  

SERI/VL   NO. 

16.  PUBLICATIONS  OTHER  THAN  THIS  PROJECT  DURING  1955 
NONE, 

17.  HONORS  AND  '.mRDS  TO  PERSONNEL  LURING  1955 
NONE 
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Analysis  of  NIH  Program  Activities. 
Project  Description 


1»  Neurological  Diseases  and  Blindness  2,  Surgical  Neurology 
INSTITUTE  LABORATORY  OR  BR4NCH 

3.  Clinical  Psychology  h, 5.NINDB-66  (C) 

SECTION  LOCATION  (OTHER  THAN  BETHFSDA)    SERIAL  MO. 

Intellectual  -und  Social  Evaluation  of  Severely  Mt-ntally  Retarded 

"•   r,p-rfihr,i1  P.-iT.q-iprl  TndiviHiinlR, 

PROJECT  TITLE 

7»  Laurence  L«  Frost 


8. 


PRINCIPAL  INVESTIGATOR 


Aripfj-ilp   yipkahan 


OTHER  IW^FSTIGATORS 
9.     PROJECT  DESCRIPTION: 


01  JECTIVF.S;  To  determine  more  accurate  methods  of  evaluating  the 
social  adjustment  and  intellectual  capacity  of  severely  mentally 
retarded  cerebral  palsied  individuals, 

METHODS  EMPLOYED;   Standardized  tests  of  intelligence  and  social 
maturity  are  administered.  The  tests  analyzed  to  determine  which 
parts  of  the  tests  provide  the  most  valid  and  reliable  estimate  of 
intellectual  and  social  functioning.  Using  these  data  further 
test  items  are  elaborated  in  order  to  refine  existing  tests. 


PATI-NT  MATERIAL! 


Inpatient: 


Adult  Male 
Adult  Female 
Child  Male 
Child  Female 


Outpatient:  Number  of  patients 
Number  of  visits 


No, 
2 
0 
h 
0 

0 
0 


Average  Stay  -  days 

lU 
lU 


MAJOR  FII'JDINGS:  The  project  has  just  been  instituted  and  no  findings 
are  available, 

SIGNIFICANCE  TO  THE  PROGR\M  OF  THE  INSTITUTE;  To  provide  a  more 
adequate  measure  of  the  intellectual  and  social  abilities  of 
severely  retarded  brain  damaged  individuals. 


PROPOSED  COURSE  OF  PROJECT;   Continue  the  present  line  of  research. 
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SERI.-\L  NO . 

11. 


BUDGET  DATA 


12. 


BUDGET  ACTIVITY:   RESEARCH 
13. 


NONE' 

lU. 


NONE 
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15. 


SFRI.\L  NO. 

16. __ 

PUBLIC '\TIONS  OTHER  THAN  THIS   PROJECT  DURING  1955 

NONE 

17. 

HONORS  km  Ai'!-;.RDS  TO  PERSOMNFL  DURING  1955. 

NONE 


National  Institute  of  Neurological 
Diseases  and  Blindness 
S\irgical  Neurology  Branch 
Section  on  Developmental  Neurology 

The  Section  on  Developmental  Neurology  has  been  recently  formed. 
The  first  three  months  were  mainly  utilized  for  the  organization  of 
clinical  investigation  relating  to  the  congenital  and  early  acquired 
disorders  of  the  CNS  and  also  for  the  organization  of  the  research 
neuropathological  laboratory.  Our  staff  is  not  yet  complete,  and  certain 
items  of  laboratory  equipment  must  yet  be  delivered. 

Two  research  projects  have  just  begunj  three  others  are  in  the  prepar- 
atory stage  as  outlined  below.  Two  of  the  latter  projects  are  rather 
extensive,  and  because  of  the  material  necessary  they  call  for  the 
participation  of  other  city  hospitals.  This  is  imposing  special  problems 
and  unavoidable  delays. 

The  outline  of  the  five  projects  is  enclosed. 

Anatole  Dekaban,  M,  D, 
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Project  Description 

1,  Neurological  Diseases  and  Blindness  2.  Surgical  Neurology 

INSTITUTE  BRANCH 

3.  D^3-loT)inental -Neurology  ■   ■      U. 5.  NINDB-67  (C) 

SECTION  "  LOCATION  SExtlAL  NO. 

6 ,  The-  Investigati on  of  the  Site  and  the  Extent  of  Lesions  Involving  CNS  in 
PROJECT  TITLE  "  Cerebral  Palsy  and  Allied  Conditions, 

7.  Anatole  Dekaban,  .1.  D. 

PRINCIPAL  INVESTIGATOR 


OTHER  INVEST IG..4T.  RS 

PROJECT  DESCRIPTIOM; 

Objectives:  To  correlate  the  clinical  picture  of  the  patient  with  the  state 
of  brain  as  seen  in  pneu>Tioencephalogram,  To  obtain  some  insight 
into  the  possible  etiology  and  pathogenesis  of  the  encountered 
lesions,  at  least  in  a  proportion  of  instances. 

i-iethod  Employed; 

1.  Genetic  investigation, 

2.  Detailed  neurological  esaminaLion,  including  psychological 

testing  and  EEG. 

3.  Pneuraoencephalogram. 

h.     Other  special  tests  as  indicated. 

Patient  .laterial:  Mo.  Average  Stay  in  Days 

Adraissions:     Children  .lale  h  iJ^ 

Major  Findings;  This  is  the  beginning  of  the  study.  Two  patients,  brothers, 
showed  genetically  determined  abnormality  of  the  nervous  systeraj  third 
showed  early  acquired,  destructive  lesion  of  one  hemisphere,  related  to 
or  precipitated  by  a  febrile  illness.  The  latter  and  the  fourth  patient 
are  still  under  study. 

Significance  to  Neurological  Research;  In  majority  of  instances  the  etiology 
of  cerebral  palsy  and  allied  conditions  is  unknoxiin.  Better  Lziowledge  of 
hereditary/"  background,  clinical  manifestations,  as  well  as  the  location 
and  extent  of  the  lesion  may  further  our  insight  into  the  diverse  etiology 
of  these  conditions. 


NIIJDB-67  (C) 
R.P.C.  -  1  (a)  SERIAL  NO. 

Dec.  19$$ 

PROJECT  DESCRIPTION  (Continued) 

Proposed  Course  of  the  Project;  This  work  has  just  begun.  The  accumulation 
of  data  of  such  material  is  necessary  and  must  continue  before  analysis 
of  findings  can  be  attempted. 


R.C.P.  -  2 
Dec.  19$$ 


MINDB-67  (C) 

10.  SERIAL  NO. 

11.  BUDGET  DATA: 


Analysis  of  NIH  Program  Activities 
Budget  Data 


12,  BUDGET  ACTIVITY: 

13.  


RESEARCH 


Ih. 


NONE 


NONE 


Honors,  Awards,  and  Publications 


16.  PUBLICATIONS  FRCM  THIS  PROJECT  DURING  1955: 


17.  HONORS  AND  AWARDS  TO  PERSONNELDURING  1955 ^ 


R.P.C.  -  1 
Dec.  19^S 

MALYSIS  OF  NIH  PROGRM  ACTIVITIES 
Project  Description 

1.  Neurological  Diseases  and  Blindness  2.   Surgical  Neurology 

INSTITUTE  BRANCH 

3.  Developmental  Neurology        h, 5«  NINDB-68  (C)^ 

SECTION LOCATION  SERIAL  NO. 

6 .  Preparation  of  the  Horizons  of  the  Normal  Development  of  the  Major  Structures 
~  of  the  CNS  in  Mice. 

7.  Anatole  Dekaban,  M.  D. 
PRINCIPAL  INVESTIGATOR 

8.  Marie  Kendall.  B.  A. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

Objectives:  The  main  purpose  of  this  work  is  to  supply  norms  of  the  gross 
and  microscopic  structure  of  the  CNS  of  mice  during  progressive  stages 
of  prenatal  and  postnatal  development. 

Methods  Employed; 

1.  The  CNS  of  mice  at  l6  progressive  developmental  stages  will  be 

dissected. 

2.  Representative  sections  will  be  prepared  and  stained. 

3.  Main  structures  will  be  identified  and  marked  on  low  power 

microphotographs. 

Mice  Material:  No.  of  Stages  in  Processing 

Stock  colony  of  white  albino  mice.  U 

Major  Findings;  This  project  has  just  begun.  Brains  of  eight  mice  represent- 
ing four  horizons  are  dissected  and  are  being  further  processed. 

Significance  of  Neurological  Research;  An  experimental  approach  to  congenital 
malformations  of  the  CNS  is  necessary  to  help  understand  certain  obscure 
malformations  occurring  in  humans.  The  provision  of  norms  of  the  central 
nervous  system  has  to  preceed  the  experimental  production  of  congenital 
malformations,  as  there  does  not  exist  any  proper  guide  in  the  form  of 
an  atlas  or  of  a  satisfactory  reference  during  consecutive  stages  of 
the  development. 


MINDB-68  (c: 
R.P.C.  -  1  (a)  SERIAL  NO. 

Dec.  1955 


PROJECT  DESCRIPTION  (Continued) 


Proposed  Course  of  the  Project;  This  work  has  just  begun.  The  processing 
of  sections  from  the  CNS  of  mice  and  the  preparation  of  horizons  must 
continue  until  completion  of  all  stages. 


ANALYSIS  OF  NIH  PROGRAM  ACTIVITIES 
Project  Description 

1,     Neurological  Diseases  and  Blindness  2.     Surgical  Neurology 

INSTITUTE  BRANCH 

3.     Developmental  Neurology  U. 5.      NINDB-69   (C) 

SECTION  LOCATION  SERIAL  NO. 

6.  Escperimental  Production  of  Congenital  Malformations  of  the  CNS. 

7 .  Anatole  Dekaban,  M.  D. 

PRINCIPAL  INVESTIGATOR 

8.  Possibly 


OTHER  INVESTIGATORS 

9.     PROJECT  DESCRIPTION; 

Objectives;  A  project  is  in  preparation  which  relates  to  the  production 
of  congenital  abnormalities  of  the  CNS  in  mice  using  various  noxious 
agents. 

Methods  Employed; 

1.  X-ray  radiation  of  mice  during  different  stages  of  pregnancy. 

2.  Utilization  of  certain  enzyme  inhibitors  during  different 

stages  of  pregnancy. 

3.  Gross,  skeletal,  and  microscopic  examination  of  the  obtained 

specimen. 

Material;  White  albino  mice. 

Findings;  This  project  is  in  preparation. 

Significance  to  Neurological  Research;  Morphogenetic  and  pathological 
analysis  of  congenital  abnormalities  of  the  CNS  at  different  stages 
of  development  will  be  utilized  as  an  adjunct  in  explaining  similar 
abnormalities  occurring  in  humans. 

Proposed  Course  of  the  Project;  Collection  of  material  must  preceed 
analysis  of  findings. 


ANALYSIS  OF  NIH  PROGRAM  ACTIVITIES 


Project  Description 


1.  Neurological  Diseases  and  Blindness        2.  Surgical  Neurology 
INSTITUTE  BRANCH 


3.  Developnental  Neurology       h.    5.  NINDB-70  (C) 

SECTION  LOCATION  SERIAL  NO. 


Principal  Investigator  from  NINDB  -  Anatole  Dekaban,  M.  D. 

PROJECT  DESCRIPTION; 

In  a  process  of  preparation  is  a  joint  project  with  participation 
of  Walter  Reed  Army  Hospital,  the  Naval  Medical  Center,  and  possibly 
Georgetown  University  Hospital.  The  purpose  of  this  investigation  is 
a  progressive  clinical  study  of  infants  who  were  exposed  to  undue  stress 
during  intrauterine  life  or  during  the  process  of  birth.  This  project 
cannot  be  outlined  in  detail  tmtil  formally  approved  by  the  heads  of  the 
respective  institutions  and  vintil  subsequent  discussions  with  the  chiefs 
of  the  departments  concerned  will  be  held. 


ANALYSIS  OF  NIH  PROGRAM  ACTIVITIES 


Project  Description 


1.  Neurological  Diseases  and  Blindness       2.  Surgical  Neurology 
INSTITUTE  BRANCH 


3.  Developmental  Neurology       it. $,      NINDB-71  (C) 

SECTION  LOCATION  SERIAL  NO. 


Principal  Investigator;  Anatole  Dekaban,  M,  D, 

PROJECT  DESCRIPTION; 

In  a  process  of  preparation  is  a  project  relating  to  gross  and 
microscopic  examination  of  the  CNS  of  human  embryos,  fetuses  and 
stillbirths  as  well  as  infants  dying  early  in  life.  The  material  will 
be  obtained  from  the  Walter  Reed  Army  Hospital,  the  Naval  Pledical  Center, 
and  possibly  Georgetown  University  Hospital.  The  detailed  outline  of 
this  project  has  also  to  await  its  formal  approval  by  the  heads  of  these 
Institutions. 


R.P.C.-  1 
Dec.  1955 


Analysis  of  NIH  Program  Activities 
Project  Description 
1.  Neurological  Diseases  and  Blindness     2.  Ophthalmology 


INSTITUTE  LABORATORY  OR  BRANCH 

3.   Ophthalmology  Physiology   4.  5.  NINDB-  72  (C) 

SECTION  LOCATION       SERIAL  NO. 

6 .   Studies  on  Central  Nervous  System  Control  of  Intraocular 
PROJECT  TITLE 

Pressure 


7 .  Ludwig  von  Sallmann,  M.D.  and  J.  Fraak  Macri,  Ph.D. 
PRINCIPAL  INVESTIGATOR(S) 

8.  Theodor  Wanko,  M.D.,  Hans  Bornschein,  M.D. 


OTHER  INVESTIGATORS 


&  Miss  Patricia  Grimes 


9.   PROJECT  DESCRIPTION; 

Objectives;  Central  nervous  influence  on  intraocular 
pressure  has  been  the  subject  of  discussion  for  many  years. 
On  the  basis  of  ill -defined  clinical  observations,  it  was  postulated 
that  thj  hypothalamus  might  be  involved  in  disturbances  of 
intraocular  pressure  regulation.  Though  this  postulate  was 
advanced  only  mixior  attempts  have  been  made  to  establish  the 
validity  of  this  concept. 

The  present  endeavour  is  to  examine  this  question  in  a 
systematic  iTianner  under  controlled  conditions.  Of  the  various 
sites  in  the  brain  which  are  known  to  influence  autonomic 
regulation  and  possibly  the  intraocular  pressure,  the  hypothalamus 
and  adjacent  structures  were  first  examined  for  two  reasons: 
(1)  considerable  information  is  available  on  this  area  on  other 
functions,  i.e.,  blood  pressure,  pupillary  size,  etc;  (2)  this 
area  is  presumed  to  be  a  center  of  autonomic  integration. 

In  previous  communications  on  this  Gubject  it  was  reported 
that  stimulation  of  the  ventral  thalamus  and  dorsal  hypothalavaus 
resulted  in  isolated  rises  and  falls  of  intraocular  pressure, 
whereas  stimulation  of  the  ventral  hypothalamus  induced  a 
sympathetic  mass  discharge  with  concomitant  intraocular  pressure 
changes.   In  this  work  no  attempt  was  made  to  analyze  the 
mechanism  of  intraocular  pressure  changes  or  to  identify  th.. 
receptors,  effectors  or  pathways  responsible  for  these  responses. 
The  object  of  the  present  study  is  a  critical  analysis  of  the 
above  in  addition  to  mapping  of  positive  stimulation  points  in 
other  parts  of  the  brain. 


R.P.C.-  2  NINDB-72  (C) 

Dec.  1955  SERIAL  NO. 

Methods  Employed:  A  modified  Hers  ley -Clarke  stereotaxie 
instrument,  multichannel  Sanborn  recording  units,  a  Leeds  and 
Northrup  sensitive  temperature  recorder,  a  dual  beam  oscilloscope 
for  electromyography  and  scaler  with  a  rate  meter  for  recording 
blood  volume  changes  in  the  anterior  segment  of  the  eye  after 
injection  of  P-32  labeled  red  cells,  have  been  assembled  for  the 
above  mentioned  experiment.  The  experimental  animal  will  be 
the  cat. 

Major  Findings;   Results  obtained  to  date  by  stimulation 
of  various  areas  of  the  posterior  hypothalamus  and  the  medial 
ventral  thalamus  on  intraocular  pressure  indicate  the  following: 
the  rise  ol  intraocular  pressure  is  accompanied  by  a  rise  of 
subscleral  temperature;  the  rise  is  not  mediated  through  the 
cervical  sympathetic  nerve;  it  is  not  due  to  mechanical  pressure 
exerted  by  the  striated  extraocular  muscles;  occlusion  of  the 
comraon  carotid  artery  during  continuous  stimulation  causes 
first  a  transient  fall  of  intraocular  pressure  in  the  homo- 
lateral eye,  followed  by  a  sustained  rise  to  the  pre-occlusion 
level.  Subscleral  temperature  changes  in  these  cases  follow 
a  pattern  similar  to  the  intraocular  pressure  responses;  the  effect 
on  the  intraocular  pressure  could  be  abolished  by  Priscoline 
and  Thorazine. 

Significance;   Studies  of  central  nervous  control  of 
the  intraocular  pressure  present  a  new  phase  of  glaucoma  research. 
It  was  brought  forward  in  this  year's  Josiah  Macy  Foundation 
Conference  on  Glaucoma  that  experimental  evidence  for  such 
regulation  may  have  direct  clinical  implications. 


R.P.C.  -  3 
Dec.  1955 


Analysis  of  NIH  Program  Activities 
BUDGET  DATA  SHEET 


10.  NBIDB-  72  (C) 
SERIAL  NO. 


11.      BUDGET  DATA 

ESTIMATED 
EXPFi^roiTURES 

BUDGETED  POSITIONS 

mN  YFARS 

PATIENT 
DivYS 

PROF 

OTHER 

TOTAL 

PROF 

OTHER 

TOTM 

FY  1956 

FY  1957 

12.   IDENTIFY  ANY  C00PP:RATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACIIITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1956  or  195?!  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  l) 


14,   IF  THIS  PROJECT  RESEMBLE-S,  CO^iPLEMENTS ,  OR  PjiRALLELS  RESE^vRCH 
DONE  ELSSifHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (laTHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUi^JDS),  IDEi>lTIFY  SUCH  RI'SEAKCH:  (BY 
SERIAL  NO.(S)  IF  WITHIN  NIH) 


R.P.C.  -  1^ 
Dec.  1955 


Analysis'  of  NIH  Program'  Activi.ti.es  ■. 
Honors,  Awards,  and  Publications  Sheet 


15.     NINDB-  72    (C ) 
S-RIAL  NO. 


16.      LIST  PUBLICATIONS  OTH^R  THAN  ABSTRACTS  FROM'THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


17.      LIST  HONORS  AND  AWARDS   TO  PERSONNEL  RELATING  TO   THIS  PROJECT 
DURING  CALENDAR  YEAR  1955: 


R.P.C,-  1 
Dec.  1955 


Analysis  of  NIH  Program  Activities 
Project  Description 


1,  Neurological  Diseases  and  Blindnsss    2.  Ophthalmology 

INSTITUTE  ~  LABORAOr  RY  OR  BRANCH 

3.  Ophthalmology  Pharmacology     4, 5.  NINDB  *-  73  (C) 

SECTION  LOCATION        SERIAL  NO. 

6.   Studies  on  the  Mechanism  of  Autonomic  Drug  Action  on 

PROJECT  TITLE 

Intraocular  Pressure 


7 .  Ludwig  von  Sallmann,  M.D.,  J.  Frank  Macri,  Ph.D. 

PRINCIPAL  INVESTIGATOR(S) 

8 .  Miss  Patricia  Grimes ^ 

OTHER  INVESTIGATORS  •      ' 

9;  PROJECT  DESCRIPTION; 

Objectives;  To  determin:  what  role  the  autonomic  nervous 
system  plays  in  regulation  of  the  intraocular  pressure  and  to 
determine  the  mechanism  by  which  such  regulation  is  effected. 

Methods  Employed;  The  bilaterality  of  eye  pressure  changes 
influenced  by  emotions  and  drug  administration  as  well  as  normal 
diurnal  variations,  point  to  a  neurovascular  factor  or  factors 
in  the  regulation  of  intraocular  pressure.  Eye  pressure  is  also 
dependent  on  changes  occurring  elsewhere  in  the  body,  i.e., 
heart  minute  volume,  vascular  tonus,  etc.  For  these  reasons 
synchronous  recordings  of  variables  which  have  an  effect  on 
intraocular  pressure,  together  with  eye  pressure  manometry,  offer 
a  new  approach  to  the  study  of  the  glaucoma  problem  on  a  rational 
basis. 

Multichannel  recording  with  high  sensitivity  transducers 
have  been  developed  in  the  Knapp  Laboratory  for  studies  on  the 
intraocular  pressure  in  the  last  few  years.  With  instrumentation 
of  this  type  it  is  possible  to  compare  thj  effects  of  drugs  on 
the  intraocular  pressure  of  both  eyes,  the  intra-arterial  and 
intra-venous  pressure,  temperature  in  the  anterior  uvea,  and 
the  behavior  pattern  of  the  pericorneal  terminal  vasculature,  as 
well  as  pupils  and  nictitating  membranes.  Activity  of  extra- 
ocular striated  muscles  can  be  determined  electromyographically. 
The  apparatus  for  such  study  is  now  assembled  in  the  laboratory 
for  Pharmacology  and  Physiology,  and  work  on  this  problem  was 
initiated  three  months  ago  with  the  cat  as  the  experimental  animal, 
It  can  be  said  that  the  present  phase  of  the  work  confirms  the 
results  of  previous  studies  which  were  limited  to  eye  pressure 
and  blood  pressure  recordings. 


R.P.C-   2 

'3ec.    li>55  MIMDB  -  73    (C) 

SERIAL  NO. 


Patie-nt  Material;  MuvL.be r  Average  Stay 

Days 
In-patients ;  Adult  Males         1        .         9 

Adult  Females        1  57' 

Chiidre  I  Males       0 

■  ■ .  .  •        •  Children  Females     0 

Out -Patients;    Nmneber  -  10 

Nuu.ber  of  visits  -  31 

Significance:  Eye  pressure  responses-  to  autonouiic  drugs 
can  be  elicited  by  effects  on  inflow  of  the  aqueous  by  contraction 
of  the  extraocular  auscles  and  particularly  by  volmuc  changes  in 
th^  intraocular  vasculature.   In  the  present  study  the  influence 
by  neurovascular  responses  is  eraphasized.   Results  of  this  work 
should  have  implication  on  the  problem  of  eye  pressure  pathology 
(glaucoma) . 


R.P.C.  -  3 
Dec.  1955 


Analysis  of  NIH  Program  Activities 
BUDGET  DATA  SHEET 


10.     NINDB.73    (C) 
SERIAL  NO. 


11,     BUDGET  DATA 


ESTIMATED 
EXPEi^ITUEES 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIEN^ 

PROF 

OTHER 

TOTAL 

PROF 

OTHER 

TOTAL 

DAY^ 

FT  1956 

ti 

n  1957 

12.  BUDGFT  ACTIVITY! 

RESEARCH  £J    ADMINISTRATION       £J 

REVIEW  &  APPROVAL  £J     TECHNICIAN  ASSISTANCE  [J" 

I3T   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSOMEL 
FOR  THIS  PROJl^CT  IN  FITHER  1956  or  1957:  IF  COOPERATING  UNIT  IS 
VaTHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  1) 


14,   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESE  RCH 
DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY 
SERIAL  NO,(S)  IF  WITHDJ  NIH) 


R.P.C.  -  k 
Dec.  1955 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.   NINDB-  73  (C) 
SERIAL  m. 


16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
'"■'  CALENDAR  YEAR  1955:  ■  ■ 


17.   LIST  HONORS  AND  AWAPJDS  TO  PERSON.^JEL  RELATING  TO  THIS  PROJE.CT 
DURING  CALENDAR  YEAR  1955: 


Analysis  of  NIH  Program  Activities 
Project  Description 

^'     Neurological  Diseases  and  Blindness     2,  Ophthalmology 


institute"  laboratory  or  branch 

3 .  Ophthalmology  Pharmacology   4 .  ;    '     5 .  NINDB-7^  (C ) 
SECTION  "        LOCATION      SERIAL  NO. 

6.  Studios  on  Diet-  and  Drug-Induced  Experimental  Cataract 

PROJECT  TITLE 

7.  Ludwig  von  Sallmann,  M.D. 

PRINCIPAL  INVESTIGATOR 

8 .  J_.  Frank  Maori,  Ph.D.  and  Mr.  Leo  Caravaggio 

OTHER  INVESTIGATORS 

9 •   PROJECT  DESCRIPTION; 

Objectives;   Information  obtained  by  th.;  cytological 
examination  of  whole  mounts  of  the  l^ns  epithelium  after  exposure 
of  eyes  to  ionizing  radiation  suggested  similar  studies  on  diet- 
and  drug -induced  lens  damage.  To  find  the  role  played  by  the 
lens  epithelium  in  the  development  of  galactose,  myleran  and 
tryptophane  deficiency  cataracts  is  the  immediate  objective  of 
this  study.   Cytological  examination  of  the  lens  epithelium 
in  combination  with  histological  studies  on  paraffin  sections 
of  such  lenses  will  allow  the  investigators  to  determine  the 
sequence  of  pathological  events  which  ultimately  lead  to  gross 
opacification  of  the  lens.  In  particular  it  will  be  shown  whether 
injury  to  the  germinative  zones  of  th  .  lens  epithelium  or  primary 
damage  to  the  lens  fibers  causes  the  development  of  lens 
opacification. 

Methods  Employed;  The  technique  of  cytological  and 
histological  examinations  of  the  animal  lenses  is  the  same  as 
described  in  Project  NINDB-      in  the  experiments  on  ionizing 
radiations.  Experiments  on  rats  and  rabbits  have  been  carried 
out  utilizing  this  procedure. 

Major  Findings;   In  galactose  lens  injury  a  steep  increase 
of  cell  division  in  the  lens  epithelium  precedes  the  swelling  and 
degenerative  changes  of  superficial  lens  fibers  near  the  lens 
equator.  Both  changes  occur  before  lens  opacities  can  be  seen 
with  the  biomicroscope.  The  results  of  feeding  experiments  with 
myleran  are  incomplete.  Tryptophane  deficient  rats  will  be 
available  for  histological  examination  in  the  near  future. 


E.P.C,-  2 

Dec.  1955  NINDB-7Z.  (P.l 

SERIAL  NO. 


Significance;   By  systematic  histological  examination  both 
in  vivo,  by  biomicroscopy  and  particularly  by  cytological  and 
histological  examinations  at  various  time  intervals  after 
introduction  of  the  cataractogenic  agents  or  dificiencies,  it 
can  be  expected  that  similarities  and  differences  in  the 
pathogenesis  of  various  types  of  experimental  cataracts  will 
be  established  which  in  the  future  might  be  correlated  with 
chemical  studies.  Knowledge  of  the  pathogenesis  of  various 
types  of  cataract  might  permit  a  rationale  for  therapeutic 
intervention. 


R.P.C.  -  3 
Dec.  1955 


Analysis  of  NIH  Program  Acti\rities 
BUDGET  DATA  SHEET 


10.  MINDB-  7Z^  (C) 
SERIAL  NO, 


11,  BUDGET  DATA 


ESTIMATED 
i;XPEi©ITURES 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENT 
DAYS 

PROF 

OTHER 

TOTAL 

PROF 

OTHER 

TOTAL 

FY  1956 

FY  1957 

12.  BUDGET  ACTIVITY! 

RESEARCH  £J         ADMINISTRATION  [J 

wnm  i\m  approval  O"  technician  assistance   [J 

13^      IDENTIFY  KM  COOPERATING  UiNlITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,    PROVIDING  FUNDS,   FACILITITS,   OR  PERSONNEL 
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1.  Neurological  Diseases  and  Blindness    2,  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRANCH 

3.  Ophthalmology  Histopathology   4. 5.  NINDB-7$  (C) 

SECTION  LOCATION       SERIAL  NO. 

6 .  Effects  of  Ionizing  Radiations  on  the  Lens  of  Various  Species 
PROJECT  TITLE 

of  Experimental  Animals 

7 ,  Ludwig  von  Sallraann,  M.D.  and  Mr.  Leo  Caravaggio 

PRINCIPAL  INVESTIGATORS 


OTHER  INVESTIGATORS 

9.   PROJECT  DESCRIPTION: 

Objectives;  Work  which  has  been  carried  out  in  the  past 
5  years  in  various  laboratories  on  the  effect  of  several  types 
of  ionizing  radiations  on  the  lens  indicates  that  the  radio- 
sensitivity  of  the  crystalline  lens  to  such  radiations  varied 
with  different  species.  The  object  of  the  present  study  is 
to  provide  a  possible  explanation  for  these  differences  as  far 
as  it  can  be  established  on  morphological  grounds.   Since  the 
lens  epithelium  is  a  sensitive  indicator  for  early  radiation 
damage,  the  response  of  this  cell  layer  to  intravenously  induced 
P-32  might  yield  data  pertaining  to  the  feasibility  of  the  use  of 
this  isotope  for  turnover  studies  and  possibly  to  the  risks 
involved  in  tracer  work. 

Methods  Employed;  Whole  mounts  of  lens  epithelium  are 
excellently  suited  for  quantitation  of  mitotic  activity  and 
radiation-induced  cell  degeneration,  since  the  entire  population 
of  the  monolayer  epithelium  can  be  examined  and  the  second 
non-irradiated  lens  can  be  used  as  an  ideal  control.  The  mitotic 
index  per  preparation  in  different  zones  of  the  epithelium  caa 
be  determined  in  various  species,  at  various  age  groups,  and  the 
changes  can  be  followed  for  prolonged  periods  after  exposure  to 
the  radiation  sources  by  terminating  the  experiments  at  desired 
intervals, 

Parafifin  imbedded  lenses  of  other  identically  treated 
animals  are  studied  histologically  to  render  information  on  the 
migration  of  epithelial  cells  into  remote  areas  of  the  lens  and 
their  participation  in  cataract  formation.  Results  of  in  vivo 
observations  on  the  animal  can  be  correlated  with  the  cytological 
and  microscopic  findings.  Mice,  rats,  guinea  pigs,  rabbits, 
cats,  dogs,  and  rhesus  monkeys  are  the  experimental  animals. 


'R.P.C.-2 
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^^^'    1955  SERIAL  NO. 


The  experiments  iwith  P-32  are  conducted  on  litter  nates  (rabbits) 
with  various  tine  intervals  allowed  to  elapse  before  sacrificing 
the  animals. 

Major  Findings;   The  mitotic  rate  in  the  lens  epithelium 
of  the  mouse  per  100,000  cells  is  the  highest  (101),  that  of 
the  rhesus  monkey  the  lowest  (2,9)  ,  among  the  species  under 
study.   The  radio-sensitivity  of  these  lenses  appear  to  depend 
directly  upon  this  function.  Duration  of  post  irradiation 
depression  of  mitosis  does  not  seen  to  reflect  the  degree  of 
radiation  sensitivity;  nor  does  the  number  of  degenerative  cells 
express  necessarily  the  degree  of  radio  vulnerability  of  the 
lens.   In  order  to  clarify  the  situation,  it  is  necessary  to 
study  both  epithelium  and  lens  fibers  in  prolonged  experiments. 
This  part  of  the  work  is  well  under  way  but  not  completed. 

The  mitotic  index  of  the  lens  epithelium  varies  greatly 
with  age  and  parallels  in  limits  the  radio-sensitivity  of  various 
age  groups.  The  degenerative  changes  of  the  cells  in  old  age 
(rats)  are  strikingly  similar  to  those  induced  by  ionizing 
radiation.  At  the  present  time  haoan  lenses  removed  for  cataract 
are  being  studied  to  compare  the  cytology  of  senile  cataract 
with  that  of  radiation  cataract. 

Significance;   The  described  studies  might  load  to  a 
better  understanding  not  only  of  radiation  induced  lens  damage 
but  also  to  the  pathogenesis  of  senile  cataract. 
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SERIAL  NO.(S)   IF  WITHK  NIH) 
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Analysis  of  NIH  Program  Activities 
Project  Description 


1.  Neurological  Diseases  and  Blindness  2,  Ophthaibnology  Branch 

INSTITUTE  LABORATORY  OR  BRA.NCH 

3.  Ophthalmological  Disorders  Service  k.   '^.NIi'TOB-76  (C ) 

SECTION  .  LOCATION        SERIAL  NO . 

6,  Evaluation  of  Newer  Steroids  in  the  Treatment  of  Experimental 
and  Clinical  Uveitis « 

PROJECT  TITLE 

7,  James  F.  O'Rourke.  M.D, 
PRINCIPAL  INTOSTIGATOR(S) 

8,  Gilbert  Iser.  M.D»;  Monte  G.  Holland.  M.D.;  George  Goodman.  M.D. 
and  G.  Richard  O'Connor.  M.D. 

OTHER  INVESTIGATOR (S) 

9,  PROJECT  DESCRIPTION; 

Ob.iectives ;  A  comparison  of  prednisone  anti-inflammatory 
effects  with  those  of  cortisone  and  hydrocortisone  in  experimental 
and  clinical  uveitis  therapy. 

Methods  Employed; 

Basic  Study t 

1.  Induction  of  horse  serum  uveitis  in  previously 
sensitized  animals  followed  by  the  intramuscular 
injection  of  either  prednisone,  cortisone, 

■  hydrocortisone  .or  ACTH. 

2.  An  estimation  of  the  uveitis  response  to  each 

■  separate  steroid  treatment  regimen  based  on 
grading  of  lesions  according  to  the  severity  of; 

(a)  keratitic  precipitates 

(b)  aqueous  cellularity 
.  .            .  (c)  aqueous  beam 

•(d)  iris  hyperemia. 
Control  animals  treated  with  intramuscular 
saline  injection. 

3.  Series  of  lesions  treated  to  demonstrate  steroid 
effects  both  in  blocking  the  onset  of 
subsequently  induced  uveitis  and  in  the 
treatment  of  established  lesions. 


R.P.C.  -  2 
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■  :;;  •       SERIAL  NO. 

.   >  Clinical  Studies.  '  Pgednisone  is  employed  in  the 
therapy  of  anterior  and  posterior- -uveitis ,  plus  optic  and 
retrobulbar  neuritis.  Observations  of  the  speed  and  adequacy  of 
response  following  local  and  systemic  therapy  will  be  compared  to 
the  results  of  previous  steroid-.therapy,  in  each  individual  case. 
The  basic  uveitis  studies  for  etiologic  diagnosis  include  x-ray, 
skin  testing  with  indicated  antigens  and  specific  blo9d  studies 
for  hematologic  and  blood ^ chemistry  i-alterations . 


Patient  Material 

v    ■"■ ' 

Number 

Average 
Days 

Sta> 

In-Patients : 

Adult  Males-  • 

■    6 

5e 

•Adult  Females- 

■4      .. 

27 

Children  Males 

0 

0 

Children  -..Females 

0 

0 

Out-Patients : 

Number''; 

Number  of  Visits 

18 
246 

Ma.ior  Findings: 

1.  Basic  studies  of  animal  uveitis  response  to  prednison 
therapy  indicate  a  potency  approximately  five  times  that  of  other 
steroids.  Ultimate  cleeririg  time  of  inflammation,  however,  is  not 
greatly  shortened,  nor  is  the  onset  of  anti -inflammatory  effect 
noticeably  hastened. 

2.  On  clinical  trial  prednisone  has  not  to  date  exceedec 
the  anti-inflammatory  effects  of  cortisone  or  hydrocortisone  given 
in  therapeutic  doses.   The  dose  required  per  patient,  however,  is 
much  lower  and  the  incidence  of  serious  side  effects  was  negligible 

3.  The  specificity -of  response  noted  in  several  patients 
to  only  certain  stetoidis  raises  the  possibility  of  a  tissue 
selectivity. 

4.  Prednisone  has  been  found  effective  when  combined 
with  specific  anti-toxoplasmic  chemotherapy  in  the  treatment  of 
granulomatous  uveitis  in  several  instances.  Thus  has  an  over- 
lapping of  projects  between  the  toxoplasmosis  study  and  the  steroic 
evaluation  project  been  effected. 
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Significance  to  Institute  Program;  Two  factors  of 
general  clinical  interests  have  emerged:  (1)  the  inability  of 
prednisone  to  exceed  the  response  which  follows  other  steroid 
therapy,  and  (2)  the  selectivity  of  response  to  various  steroids 
among  the  patients  studied.  These  factors  may  well  apply  to 
other  areas  of  the  Institute  in  which  such  treatment  is  employed. 

Encouraging  results  noted  on  the  combination  of  steroid 
therapy  with  specific  chemotherapy  has  special  reference  to 
uveitis  studies,  in  Ophthalmology.  -As  such  they  will  motivate 
further  coraparative  evaluation  studies  with' currently  accepted 
regimens  of  uveitis  treatment. 

-.  Proposed  Qourse  of  Pro.ject;  Continued  clinical 

evaluation  of  all  steroids  both  alone  and  in  combination  ;d.th 

specific  chemotherapy  is  contemplated  rn  the  treatment  of 
granulomatous  uveitis* 
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12.     BUDGET  ACTIVITY: 

RESEARCH  [J         ADMINIS1!RATI0N  [J 

REVIEW  &  APPROVAL  [J     TECHNICIAN  ASSISTANCE  [J 


13.      IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SER^aCE,   OR 
OTHER  ORGANIZATIONS,    PROVIDING  FUNDS,    FACILITHS,   OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1956  or  1957:    IF  COOPERATING  UNIT  IS 
VJITHIN  NIH  INDICATE  SERIAL  NO(S)    (ITEM  1) 


1^+.      IF  THIS  PROJECT  RESEMBLES,   COI^PLEI-ffiNTS ,   OR  PARALLELS   RESEARCH 
DONE  ELSr WHERE  IN  THE  PUBLIC  HEALTH  SER'^CE    (WITHOUT  INTERCHANGE 
OF  PERSONNEL,   FACILITIFS  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH}    (BY 
SERIAL  NO.(S)   IF  VflTHIN  NIH) 
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16.      LIST  PUBLICATIONS  OT^Ii  TH/iN  ABSTR/'CTf    FROM  THIS  PROJECT  DURING 
CALENDAR  YPAR  1955: 

"An  Initial  Svaluation  of  Prednisone  Therapy  in  Ocular 
Inflammation",  by  James  F.  O'Rourke,  M.D.,  Gilbert  Iser,  M.D. 
and  Ralph  W,  Ryan,  M.D.     Accepted  for  publication  by  A.M. A. 
Archives  of  Ophthalmology  in  1955. 


17.     LIST  HONORS  AND  AWAPDS  TO  PERSONNEL  RFLATING  TO  THIS  PROJFCT 
DURING  CALT^INDAR  YEAR  1955* 
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!•  Neurological  Diseases,  &   Blindness   2.  Ophthalmolopiy  Branch 
INSTITUTE  LABORATORY  OR  BRA.MCH 


3.  Ophthalmology  Physiology  k,   5.MINDB..77  (C) 
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^'     Detection  of  Ocular  Tumor  by  Isotope  Methods. 
PROJECT  TITIE 


7.  James  F.  O'Rourke.  M.D, 
PRINCIPAL  INAr5STIGAT0R(S) 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION; 


Objectives o  This  project  seeks  to  evaluate  current 
isotope  tracer  studies  undertaken  for  ocular  tumor  diagnosis  and 
to  develop  more  accurate  methods  based  on  these  techniques. 

Methods  Employed;   The  studies  will  be  of  both  (l)  clinical 
and  (2)  basic  types. 

1.  Clinical.  Patients  in  the  following  categories, 
likely  to  conceal  or  simulate  a  malignancy,  are  accepted  for 
study:  (a)  retinal  detachment,  solid  or  serous;  (b)  unilateral 
exophthalmos;  (c)  progressive  or  non-responsive  lesions  of  the 
lid  and  lacrimal  apparatus;  (d)  cysts  and  tumors  of  the  iris; 
(e)  blind  phthisical  eyes;  and  (f)  retinoblastoma  suspects. 

Patients  accepted  after  preliminary  screening 
examination  are  given  intravenous  tracer  doses  of  radioisotopes, 
following  which  both  external  and  posterior  counting  of  detectible 
emissions  may  be  carried  out.  -FiDr  this  purpose,  specially 
designed  Geiger-Mueller  and.  scintillation  type  counting  probes 
have  been  devised  and  are  available.  Counts  are  taken  over  both 
eyes  on  a  quadrant  basis  at  one-hour  and  24-hour  intervals. 


NINDB-77  (C) 
SERIAL  NO. 


2.  Basic  Studies.  Tissue  analyses  of  S-91  malignant 
melanomas  of  mice  are  carried  out  on  acid  digests  of  tumor  and 
normal  tissues,  at  various  time  intervals  following  the  intra- 
venous injection  of  radioactive  isotopes.  Calculations  of  the 
relative  uptake  and  retention  of  the  isotope  by  tumor  tissue  are 
based  on  the  counts  per  minute  obtained  from  suitably  prepared 
dry  samples  of  the  tissue  digests. 

Simultaneous  activation  analysis  studies  of  animal 
tumor  tissue  by  neutron  bombardment  are  underway  at  the  Oak  Ridge 
National  Laboratory,  Division  of  Analytical  Chemistry,  in  an 
effort  to  determine  which  inorganic  ions  are  present  and  operative 
in  melanoma  metabolism* 

Average  Stay 


Patient  Material: 

Number 

Days 

In-Patients : 

Adult  Males 

1 

22 

Adult  Females 

3 

20 

Children  Males 

1 

1 

Children  Females 

0 

0 

Out-Patients : 


Number  -  3 

Number  of  Visits  -   8 

Ma.ior  Findings ;  The  progress  of  this  project  thus  far 
is  to  be  reported  in  three  categories:  (1)  equipment,  (2)  clinical 
studies,  and  (3)  basic  studies, 

1.  Equipment . 

Geiger-Mueller  Counters  -  Acquisition  of  two 
special  probes  designed  for  ocular  counting  makes  possible  the 
application  of  both  external  and  surgical  (retrobulbar)  techniques. 

Scintillation  Counter  -  Parts  for  special 
collimated  scintillation  counter  and  gamiaa  spectrometer  system 
have  been  assembled  with  significant  economy  by  collaboration 
of  efforts  with  the  Oak  Ridge  National  Laboratory,  Physics 
Division.   The  principles  of  focusing  collimation  and  pulse  height 
analysis  operative  in  the  system  permit  greater  resolution  and 
exclusion  of  scattered  radiation  in  gamma  ray  counting  than  was 
previously  possible. 

Gamma  source  uptake  and  localization  studies  will  be 
carried  out  on  both  animal  and  human  subjects  in  an  effort  to 
evaluate  the  performance  of  this  equipment  for  tumor  localization. 


R.P.C.  -  3  MINDB-77  (C) 
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2.  CUnical  Studies .  Both  external  and  retrobulbar 
ocular  P-32  counti'hg  services  are  now  available  for  suitable 
patients.   To  date  many  anatomical  and  physical  limitations  of 
beta' source  counting  have  become  apparent:  both  primary  and 
metastatic  ocular  malignancies  have  escaped  detection  on  the 
basis  of  P-32  uptake  in  our  studies.  This  has  served  to  motivate 
a  continued  search  for  suitable  gamma  emitting  sources.  Two 
papers  are  in  preparation  dealing  with  such  limtations  of  P-32 
counting. 

3.  Basic  Studies.  Radioactive  phosphorus  uptake 
by  normal  animal  eyes  and  by  S-91  malignant  melanoma  include  the 
following  categories : 

A.  Normal  eyes. 

(1)  The  percentage  of  administered  P-32 
present  in  the  animal  globe  at  one- 
and  24-hour  intervals  following  intra- 
venous injection  (completed), 

(2)  The  role  of  extraocular  muscle  and 
fascial  tissues  on  in  vivo  P-32  counting 
(completed). 

(3)  Scleral  absorption  ratio  of  intraocular 
P-32  emission  (completed). 

(4)  The  effect  of  intraocular  and  extra- 
ocular inflammation  on  P-32  uptake  (in 
progress). 

(5)  P-32  uptake  of  component  ocular  tissues 
(pending), 

B.  Animal  S-91  Melanoma  Studies. 

(1)  The  Differential  Absorption  Ratio  of 
P-32  in  malignant  melanoma  of  mice 
(completed). 

(2)  Activation  analysis  of  S-91  melanoma, 
plus  gamma  and  beta  sp-  ctrometric  studies 
for  inorganic  ion  makeup  of  melanoma 

(in  progress  at  Oak  Ridge), 

(3)  Uptake  of  gamma  emitting  isotopes  by 
S-91  mouse  melanoma  (pending). 

Significance  to  Institute  Program;  The  construction  and 
evaluation  of  newer  tumor  localizing  equipment  will  yield  results 
applicable  to  other  l-JINDB  studies  dealing  with  malignant  disease. 

Clinical  studies  of  non-malignant  ocular  disease  by  the 
use  of  isotopically  tagged  antibodies  will  in  all  probability 
overlap  tumor  localization  procedures  idth  regard  to  equipment 
required  for  counting  of  high  resolution. 
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Proposed  Course  of  Pro.iect;  1.  Continuation  of  P-32 
counting  techniques  applied  to  referred  patients,  pending  the 
completion  of  basic  studies  on  gamma  emitting  sources.  2.  The 
evaluation  of  gamma  uptake  by  animal  tumors,  3«   The  improvement 
of  gamma  counting  resolution. 
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11.  BUDGET  DATA 

ESTIMATED 
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OTHER 
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j 
1 
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12.     BXJDGET  ACTIVITY: 

RESEARCH  £J  ADMINISTRATION  [J 

REVIEW  &  APPROVAL     [^       TEGHiMICIAN  ASSISTANCE     [J 


13.      IDENTIFY  ANY  COOPER/iTING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,   PROVIDING  FUNDS,   ri:CILITIE3,   OR  PEIlSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1956  br  195?:   IF  COOPERj-\TING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)    (ITEM  l) 


V\»     IF  THIS  PROJECT  R^S'^MBLES,    COMPLEMENTS,   OR  ?;>RALIELS  RESEARCH 
DONE  EI5EWHERE  IN  THE  PUBLIC  HEALTH  SER^^ICE   (WITHOUT  INTERCHANGE 
OF  PERSONNEL,   F> CILITIFS  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY 
SERIAL  NO.(S)   IF  WITHIN  NIH) 
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1.  Neurological  Diseases  and  Blindness        2.  Ophthalmology 

I^iSTITUTE  LABORATORY  OR  BRANCH 


Ophthalmology- 

3.  Physiology  k.   5.  NINDB-78  (C) 

SECTION  LOCATION 

The  Influence  of  Hypothermia  on  the  Electrical  Responses  of  the 

6.  Visual  System. 

PROJECT  TITLE 


?•  Hans  Bomschein.  K.Dt 

PRINCIPAL  liWESTiaATOR(S) 


8.  Gilbert  Iser,  M.D.,  George  Gooduian,  ti.D.  and  Ralph  Gunkel,  CD. 

OTHER  INV'^oTIGATORS 


9.  PROJECT  DESCRIPTION; 

Ob.jectives;   To  determine  the  influences  of  hypothermia  on  the  elec- 
troretinogram  using  a  hibernating  animal  (hamster). 

Further  steps  will  be  the  comparison  of  the  effects  of  hypothermia 
and  anoxia  on  the  electroretinogram  and  the  electrical  activities  of  the 
retinal  ganglion  cells  and  optic  nerve. 

Methods  Employed:   The  electroretinogram  in  the  anesthetized  hamster 
will  be  picked  up  with  a  special  contact  lens  electrode  during  stimulation 
with  single  light  flashes  and/or  flicker  light  of  various  intensities, 
and  in  various  states  of  adaptation.  Measurements  will  be  made  with  a 
twin  beam  oscilloscope  and  appropriate  preamplifiers.   The  body  temper- 
ature will  be  varied  by  circulating  water  through  copper  coils  between 
which  the  animals  are  placed.  The  temperature  of  the  head  will  be  measured 
in  the  cheek-pouch.  The  effect  of  acute  anoxia  (ligation  of  aorta)  will 
be  studied  at  various  temperature  levels. 

Significance  to  Institute  Program:  In  the  last  fevj  years  the  human 
electroretinogram  has  gained  clinical  importance,  although  the  diagnostic 
value  is  still  a  matter  of  discussion.   The  electroretinogram  is  the  result 
of  various  potentials  of  different  signs,  the  origin  and  significance  of 
which  are  controversial.   In  order  to  understand  the  clinical  electro- 
retinogram it  is  necessary  to  obtain  more  basic  data  along  the  lines  of 
analysis  of  the  components  of  the  electroretinogram. 
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Proposed  Course  of  Fro.iect:  At  first  it  is  proposed  to  study  only 
the  effect  of  hypothermia  on  the  electro re tinogram  (using  the  hamster), 
with  variation  of  the  stimulus  conditions  (intensity  etc.)  Further  studies 
will  include  the  recording  of  retinal  ganglion  cell  activity  and/or  optic 
nerve  impulses.  This  latter  work  will  probably  have  to  be  done  in  larger 
animals  such  as  the  cat,  with  controlled  circulation. 
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12.  BUDGET  ACTIVITY: 
RESEARCH 


/        /        ADl>aNISTRATION  / / 

REVIEW  &  APPROVAL    /      7        TECHNICIAN  ASSISTANCE    /      7 


13.    IDENTIFY  ANY  CCOPERATIi^JG  UNITS  OF  THE  I  UBLIC  HiiAITH  SERVICE,   OR  OTHER 
ORGANIZATIONS,    ;ROVIDIriG  FUNDS,   FACILITIES,   OR  I-^RSCiMNEL  FCR  THIS 
PROJECT   IN  EITHER  1956  OR  195?:      IF  COOJriRaTI  .G   "UiM'IT  IS  WITHIN  NIH 
INDICATE  SulIAI  NO.(S)    (IT^k  1). 


m-»      IF  THIS  PRCJiCT  Rii,SEl'iDlES ,    COMI-Li;,liNTS ,    OK  TARALI.iiLo  lUSEARCH  DOivE 
ELSE^.'J^HERE  ll\l  THE  PUBLIC  HEAITH  SERVICE   ('-'ITHOUT   INTERCHANGE  OF 
Pii^RSONNEL,   FACILITL3  OR  FU^NDS)  ,    IDENTIFY  SUCH  iiESEARCH:    (BY  SERIAL 
NO.(S)    IF  ^'/ITHIN  NIH). 
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1.  Neurological  Diseases  &   Blindness  2.  Ophthalmology  Branch 
INSTITUTE  LABOMTORY  OR  BRANCH 


3.   Ophthalmology  Physiology   4.  5.  NINDB-79  (C ) 

SECTION  LOCATION  SERIAL  NO . 


6 .  The  Effect  of  Rate  of  Rise  of  Photic  Stimuli  on  the  Human 
Electro retinogram. 

PROJECT  TITLE 

7.  Hans  Bornschein  .  M.D. 
PRINCIPAL  IN^/SSTIGATORS 

8.  Ralph  D.  Gunkel.  P.P. 
OTHER  INVESTIGATORS 


9,   PROJECT  DE^^CRIPTION; 

Objective:  •  To  study  the  qualitative  and  quantitative 
changes  in  the  components  of  the  human  ERG,  produced  by  varying 
the  rate  at  which  the  light  stimulus  reaches  its  full  intensity. 

Methods  Employed;   The  material  will  be  normal  subjects. 
The  ERG  is  obtained  by  a  contact  glass  electrode  from  the 
anesthetized  eye.   The  recording  is  made  while  the  subject's  eye 
is  exposed  to  a  light  stimulus. 

Major  Findings ;   None  to  date. 

Significance  to  Institute  Program:  The  rate  of  rise  of 
the  light  stimulus' rs  the-  only  stimulus  factor  which  has  not  been 
investigated  in  its  effect  on  the  ERG.   It  would  be  expected  that 
this  study  would  contribute  to  an  analysis  of  the  different  x-javes 
of  the  human  ERG,  Such  an  investig-ation  is  particularly  interesting, 
because  the  factor  of  the  rate  of  rise  of  a  stimulus  is  so  important 
in  electrical  stimulation  of  the  nerve  ("accommodation"  of  the  nerve). 
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12.     BUDGET  ACTIVITY:  .     . 

RESEARCH  J^     ADMIl^JISTRATION  £J 
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13.      IDENTIFY  ANY  COOPERATING  UNIT?  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORGANIZi^-TIONS,   PROVIDED  I'Ui\IDS,    FACILITIES,    OR  PERSOMEL 
FOR  THIS  PROJECT  IN  EITHER  1956  or  195?:    IF  COOPERiiTIiMG  UNIT  IS 
WITHIN  NIH  Ii®ICi-,TE  SERIAL  NO(S)    (ITEM  1) 


Ih,      IF  THIS  PROJECT  RESEMBLES,   COMPLEMENTS,   OR  PARALLELS  Iff:SEARCH 
DONE  ELSEIJHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE 
OF  PERSONl^EL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY 
SERIAL  NO.(S)   IF  WITHDJ  NIH) 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
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If  Neurological  Diseases  and  Blindness         2.  Ophthalmolo gy 

•INSTITUTE  BRAI^CH 


3.  Physiology     ^■. 5.  NINDB-  80  (C) 

SECTION  LOCATION  SERIAL  NO. 


6.  Eyaluation  of  illeGtroretinography  as  a  Useful  Clinical  Tool. 

PROJECT  TITLE 


7.  Gilbert  Iser,  ii.D. ,  and  George  Goodman,  I-i.D. 
Principal  Investigators 


8. 

Other  Investigators 


9.  PROJECT  Dii,oCRIPTION! 

Objectives:  Electroretinography  is  the  study  of  the  electrical 
potentials  elicited  from  the  retina  by  a  light  stimulus.   It  affords 
the  ophthalmologist  an  objective  index  of  retinal  function.   Karpe 
(19^5)  suggested  the  use  of  a  single  flash  light  stimulus  after  several 
minutes  of  dark  adaptation  as  the  standard  procedure  in  clinical 
studies,  and  this  is  the  method  which  has  been  used  by  clinical  in- 
vestigators. However,  there  are  many  limitations  to  the  use  of  the 
Karpe  method.   Large  areas  of  central  and  peripheral  retina  may  be 
damaged  and  yet  the  electroretinogram  remains  normal.   In  addition, 
as  it  is  usually  recorded  in  the  dark-adapted  eye,  the  electroretin- 
ogram is  dominated  by  rod  potentials  and  poorly  reflects  cone  function. 

The  success  obtained  with  subjective  flicker  fusion  frequency 
tests  in  revealing  minimal  retinal  lesions  suggests  the  study  of  the 
objective  flicker  fusion  frequency  by  electroretinographic  means. 
Furthermore,  recent  experiments  with  the  use  of  a  high  intensity  flick- 
ering stimulus  have  shown  that  the  resulting  photopic  flicker  elec- 
troretinogram is  primarily  a  response  of  the  retinal  cones.   This 
indicates  that  the  high  intensity  flicker  electroretinogram  may  be 
affected  abnormally  by  macular  disease  and  diseases  of  the  cone  system 
where  the  single  flash  electroretinogram  is  not. 

The  present  study  was  undertaken  to  determine  whether  the 
flicker  electroretinogram  would  provide  more  diagnostic  information 
than  the  standard  single  flash  electroretinogram  in  ocular  disease 
and  other  choreoretinal  affections. 
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Methods  Employed;  Patients  are  tested  while  resting  in  bed. 
The  Grass  Photic  Stimulator  is  used  as  a  flashing  light  source,  and 
the  patients  are  tested  with  stimuli  of  varying  intensity,  frequency, 
and  wavelength.  The  potentials  are  picked  up  simultaneously  from  bot 
eyes  with  contact  lens  electrodes,  and  the  binocular  recordings  are 
made  on  a  Grass  eight-channel  direct  writing  electroretinographic 
machine . 

Average  Stay 

Patient  Material;  Number  Days 

In-Patients:  Adult  Males  0  0 

Adult  Females  1  39 

Children  Males  0  0 

Children  Females  1  38 

Out-Patients ;  Number  12 

Number  of  Visits  ij-3 

Patients  suitable  for  study  are  drawn  from  those  referred  to 
the  Ophthalmology  Branch  for  investigation.  Patients  with  normal  eye 
findings  are  used  as  controls  and  those  with  retinal  detachment, 
hereditary,  inflammatory  and  vascular  retinopathies  are  studied  for 
diagnostic  changes.  Approximately  75  patients  were  studied  electro- 
retinographically  during  the  past  year. 

Ma.ior  Findings ;  During  the  past  nine  months  the  equipment  was 
assembled  and  tested.  The  electroretinographic  tracings  on  normal 
controls  are  comparable  to  those  obtained  by  other  investigators. 

Patients  with  retinal  disease  were  tested  with  scotopic  and 
photopic  single  flash  techniques,  A  depressed  electroretinogram  was 
found  in  cases  of  severe  myopia  and  diabetic  retinopathy,  extensive 
posterior  uveitis,  retinal  detachment,  and  marked  color  deficiency. 
The  degree  of  electroretinographic  abnormality  appears  to  be  dependen 
upon  the  area  of  retina  involved  and  the  type  and  degree  of  structure 
or  functional  damage  which  has  occurred. 

Preliminary  investigations  with  flicker  .electroretinography 
were  carried  out  using  high  intensity  white  light  stimuli.  The  ampli 
tude  of  the  flicker  waves  and  their  fusion  frequency  are  decreased  in 
cases  with  diffuse  retinal  disease.  Further  studies  with  the  flicker 
electroretinogram  and  the  use  of  different  stimulating  intensities 
and  wavelengths  are  under  way. 

Significance  to  Institute  Program;  Ophthalmologists  have  long 
sought  more  accurate  methods  of  determining  retinal  function,  es- 
pecially macular  integrity,  in  the  presence  of  opacities  of  the  ocula 
media.  The  answer  to  this  search  may  lie  in  the  development  of  new 
techniques  of  electroretinography. 
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12.  BUDGET  ACTIVITY: 


RESEARCH  /_/   ADMINISTRATION   /_/ 

REVIEW  &  APPROVAL  7~7   TECHNICIAN  ASSISTANCE  [j 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1956  OR  1957:  IF  COOPERATING  UNIT  IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)  (ITEM  1) 


14.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH 
DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY 
SERIAL  NO.(S)  IF  WITHIN  NIH) 
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1.  Neurological  Diseases  and  Blindness  2,  Ophthalmology  Branch 

INSTITUTE  LABORATORY  OR  BRANCH 


3.  Ophthalmology  Bacteriology  k. "S.NINDB-  81  (c) 

SECTION  LOCATION  SERIAL  NO. 


6.  The. Diagnosis  and  Treatment  of  Ocular  Toxoplasmosis 

TR0J:^GT  TITLE 


7»  G.  Richard  O'Connor,.  M.D. 

PRINCIPAL  INVE5TIGaT0R(S) 


8,  Chie  Tanaka.  M.D. ;  Leon< Jacobs,  Ph.D.  (NMl) 
OTHFR, INVESTIGATOR  ■ 


9.  PRO JljCT.  DESCRIPTION; 

Current- histological  and  serological  studies  now  intimate 
thgit  20-25^  of  all  uveitis  (chorioretinitis  and  iritis)  may  be  due 
to  infection,  with  the  Protozoan  parasite  Toxoplasma  gondii .  Judging 
from  the  presence. of  neutralizing  antibodies . in  the  blood  stream 
of  large  segments  of  the  population,  it  is.  assumed  that  many  people 
either  have  the  disease  in  chronic  subclinical,  form,  or  have  been 
exposed  to  it  at  some  time  in  the  past,  in  a  raaniier  analogous  to 
tuberculosis.       ;•  .    .       • 

The  chorioretinal  lesion,  as  seen  with  the  ophthalmoscope,  is 
difficult . to  differentiate  from  other  forms  of  granulomatous  uveitis 
such,  as .  tuberculosis ,  brucellosis.,- tularemia,  sjrphilis,  etc.  It 
has. been' show;;,  in  known  cas^s.of  ocular  tojcoplasmosis,  where  the 
organism,  has  actually  been  recovered^from  the  enucleated  eye,  that 
the  so-ca.ilQd  Toxoplasma  dye  test,  the  mainstay  of  our  present 
diagnostic  regimen,  is  not  truly  relj.able:  as  an  indicator  of 
specific  ocular  infection. 

6fe.iectives ;  To  find  more  specific  methods  for  the  diagnosis 
of  ocular  toxoplasmosis.  To. determine -through  scrutiny  of  the 
patients'  medical  historj'"  and  serological  evidence  the  various 
factors  of  etiological  significance  in  the  acquisition  of  the  disease. 
To  observe  the  pathogenesis  of  the  ocular  disease  and  its  response 
to  various  forms  of  therapy. 

Methods  Employed;  Two  new  approaches  have  been  made  to  the 
diagnosis  of  the  ocular  disease.  Both  are  directed  toward  the  use 
of  specific  Toxoplasma  antibody  in  the  detection  of  the  infection. 
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■■■■  ■  ••■.■•■■'Cvv,;-  ..(a')-.;fhe..;agar-diffusion  method  for, the  detection  of  anti- 
Toxoplasma  precipitins  in  the  eye:  Inaddi'tibntQ  the  presence 
of  neutralizing  antibodies  (Dye  Test  Antibodies)  and  complement- 
fixing  antibodies  to  Toxoplasma,  it  is  thought  that  there  are 
'  ■;::  •   also"  precipitins  for  Toxoplasma  .in  immune  ; sera.  The  purpose  of 

the  agar-dif fusion  method  is  to'  detect  precipitin  reactions  under 
conditions  where  small  volumes  of  antibody-containing  fluids,  such 
as  aqueous  humor,  are  used.  It  is  thought  that  in  infectious 
diseases  of  the  uveal  tract,  antibody : formation  takes  place  in  the 
eye  in  excess  of  that  which  reaches 'thfe  interior  •pf  the  ..eye  through 
permeation  of  the  blood-aqueous  barrier.  Precipitins  present  in 
the  aqueous  humor  should  be  detectable  when  samples  of  aqueous 
are  allowed  to  diffuse  through  ^-  semi^sp lid.  clear  agar  gel  toward 
an  opposing  body  of  antigen  molecules"; '''6paque  lines  of  .precipitate 
should  be  seen  at  the  interface  between  the  diffusing  antigen  and 
antibody  whereas  little  as  10  micrograms  per  ml.  antibody  nitrogen 
is  present.       .  .  ,;  ■.■  ■   ,  ■  .  . 

(b)  The  detection  of  labelled  Toxoplasma  antibody  in  the 
chorioretinal  lesions  of  living  eyes :  Anti-Toxoplasraa  rabbit  serum 
with  a  dye  test  titer  of  1:250,000  has  been  prepared.  This 
,, .,  ; .method  involves  the  labelling  of  such' antibody  with -fluorescein, 
^';;.'' y..'"^ an  azp-dye,  or  radioactive,  iodine.  Antibody  so  labelled  and 
.,.,;...'  injected  parenterally  can  be  expected  to  localize  in  the  eye  lesion 
V  .,,  .''at-the  Site  of  aptigen  liberation.  Here  it  should' be  detected  by 
.  "'  "   the  use  of  ultraviolet  light,  direct  ophthalmoscopy,  or  a  Geiger 

■,   counter  respectively*  ,      ,  '■ 

'",,'         '■  "  ■       •■  ■"  Average  Stay 

'.  -   '    ■ ''  •  Patient  Material;   ,•      ,     .'  Number  '■''"  '    Days 


In-Patients : 

Adult  Males 

'5'     ' 

'       17 

Adult  Eemales 

11, 

27 

Children  Males 

■I      ■    •■••• 

31 

Children  Females 

..    >/•■;; 

2/+ 

Out-Patients : 

Number  _..    ,.    -'  , 

:"■  ^2:;  ■.    ■ 

■'    :'i.  '■       : 

■Number  of  Visits 

.292 

'   Granulomatous  uveitis  cases  are  obtained  bjr' physician 
ireferral.  Screening  for  the  presence  of  high  "Toxopiasma' dye  test 
titers  or  toxoplasmin  skin  reactions  .can  be  done  before' the 
selection  of  the  patient.  Those  patients  with  evidence  of  anterior 
involvement  of  the  eye  are  of  particular  interest  for  aqueous  study. 

Ma.jor  Findings;  The  presence  "of  precipitins  in  Toxoplasma 
aritisera  .of  known  high,  dye  test  titer  was  determined  using  the 
standard  tube  dilution  method.  The  reaction  Seems  to  be  pH 
sensitive,  occurring  most  readily  at  pH  6i,5<'     It  does  not  occur 
in  the  presence  of  active  complement.  No  discrete  precipitin 
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lines  have  been  observed  in  agar  as  yet,  but  the  buffer  sys-tem 
and  electrolyte  content  may  have  to  be  altered  to  obtain  optimal 
reactions . 

Rabbit  gamma  globulin  preparations  of  high  purity  have 
been  made  through  the  use  of  an  electro-convection  apparatus. 
There  is  evidence  that  antibody  activity  is  preserved  thrpugh.-  .  , 
this  particular  method  pf  preparation.  ,  . 

Supra-chdroidal  injections  in  the  rabbit's  eye  have  been 
made  using  the  technique  of  Vogel.  It  is  planned  to  establish 
posterior  pole  infections  in  the  rabbit's  eye  preparatory  to  the 
use  of  labelled  antibody. 

Significance  to  Institute  Program;  There  is  good 
evidence  that  at  least  in  the  earlier  or  acute  phases  of  ocular 
toxoplasmosis,  treatment  with  Pyrimethamine,  Sulfa  drugs,  and 
the  anti-inflammatory  agents. such  as  ACTH  or  Cortisone  has 
resulted  in  the  halting  of  a  progressive  uveitis  and  the' 
restoration  of  useful  vision.  If  a  more  specific  diagnosis  could 
be  made  at  the  onset,  much  valuable  time  might  be  saved  for  the 
patient  if  he  is  treated  with  ariti-Toxoplasma  drugs,  as  opposed 
for  example,  to  six  months  of .  an.ti-tuberculous  therapy  or  one  year 
of  tuberculin  desensitization.  Many  cases  of  ocular  toxoplasmosis 
have  undoubtedly  gone  undiagnosed  because  of  the  lack  of  even  the 
more  rudimentary  serological  aids  to  diagnosis. 

The  agar-diffiision  technique  also  offers  a  good  possibility 
for  the  diagnosis  of  other  types  of  uveitis  using  a  series  of  many 
different  antigens.  In  ..this  regard,. it  might  be  a  truly  fundamental 
gain  in  the  otherwise  highly  dubious  current  etiologic  diagnoses  of 
uveitis « 

Proposed  Course  of  Pro.iects  To  proceed  with  the  labelling 
of  the  purified  rabbit  ^mma  globulin,  first  with  fluorescein  and 
then  with  the  other  afore-mentioned  agents.  To  test  the 
predilection  of  labelled  E^tibody  .  f o,p  the -artificially:  i:nduc-ed 
T6xe'pli:sma  lesion  in  the  rabbit's  iris.  To  test  its  predilection 
for  posterior  pole  lesions  in  the  rabbit  and  then  in  man. 

We  will  continue  to  observe  and  treat  patients  with 
presumed  toxoplasmic  uveitis,  with  special  emphasis  on  the       ,' 
information  to  be  gai-ned^from-paretceritesis  and  examination  of  the 
aqueous  humor,  response  to  dmxg  thera:py,  and  eventually  for  detection 
of  toxcfplasmic  lesions  in  situ, 

..  Present  Status.;  Active  cases  are  now  available  for 
investigation.  Purified  rabbit  anti-Toxoplasma  globulin  has  been 
prepared.  Precipitins  to . Toxoplasma  have  been  Remonstrated  in 
serum  by  .the.,  serial  tube  dilution  method',  but  not  as  yet  by  the 
agdr-dlf fusion  method. 
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12,  BUDGET  ACTIVITY:  •   ' 

RESEARCH    .  ■   •  £7   '  ADMINISTRATION  JZJ 
-[■    ';,  '       .  REVIEW  AHD  APE,RC«^AL;.Q,;;  TECHNICIAN  ASSISTANCE  £J 


13,  IDENTIFY  ANY  COOPERATIiMG  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE »  OR 
■  OTHER.  ORGANIZATIONS ,  PROVIDING  FUNDS,  FACILITIES,,  OR.  PERSONNEL 
FOR  -tHlS  PROJECT  IN  EITHER  1956  or  1957':  IF  COOPERATING  UNIT  IS 
'  WIKira  NiH  INDICATB'.  SERIAL  NO(S).  (ITEM  l)     ■  . 

Doctor  £eon' Jacobs' of  the  National  Microbiological  Institute, 
Labora;tory  of  Trbpicfal  Dis'eases ,  is  oairrjang  on  animal,,,  tissue  culture, 
and  epidemiological  studies  on  Toxop3asma  gondii  in  cooperation  with 
our  brancfh,  ■  Hei^  furnishes  facilities  and  supervision  for  the  toxoplasma 
dye  test,  complement  fixation  test,  and  for  the  production  of  human  skin- 
test  antigen'  frojii  the  peritoneal  exudate  of  infected  mice.  He  supplies 
us  with  high  titer 'rabbit  anti-serum.  He  performs"  the  standard  dye  test 
on  gamma  globulin  fractibhs  which  are  to  be  tested  for  antibody  activity. 
He  handles  the  inoculation  of  animals  with  suspected  infectious  samples 
of  aqueous  humor  and  other  tissues.  Miss  M.  K,  •Cook,-  who  is  in  the 
employ  of  the  Ophthalmology  Branch  of  NINDB,  is  directly  associated  with 
Doctor  .Jacobs  in  his  laboratory.  ,■  In. Mditio.n  to  assisting  with  the  dye 
teg't  and  routine  animal  work ^  she  'i^s' pursuing  experiments  on  the  tissue 
culture  of  Tcfecoplasma"  in  the  rabbit  retina,-'  ' 


1^.   IF  THIS  PROJECT' RES^MBLFP,  COI^LEMFNT?'.,  'OR' PARALLELS  R^-SEARCH  DONE 
.  ELSrVfflFRF  IN  THE  PUBLIC  HEALTH  S^-RVICE  (WITIiOUT  INTERCHANGE  OF 

/   PERSONNEL,'  FACILITl^'?- ,  OR  FUNDS)-  IDEilTIFY  SUCH  RESEARCH:  (BY 
•  ;.SFRIALNO(S>'iF  V/ITHIN-NIH.)  '  ''^   ■'.■.,,  ^  •-•;.•;!  - 

This  complements  animal  experllnentAtion  carried  on  by  Doctor 

Don  Eyles  at  the  Memphis  -Public,  Health  Service  facility. 
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17.   LI'^T  JTONORS  AND  AWARDS  TO  PERSONN^^L  REL/-TING  TO  THIS  PROJIJCT 
DURING  CALENDAR  YEAR  1955:: 
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Analysis  of  NIH  Program  Activities 
Project  Description 

1.  Neurological  Diseases  &  Blindness  2.  Ophthalmoloey  Branch 

INSTITUTE  LABORATORY  OR  BRANCH 

3.  Ophthalmology  Bacteriology    iv. S.NIiMDB-SS  (C) 

SECTION  LOCATION  SERIAL  NO. 

6.  Study  of  Viruses  Affecting  the  Eyes 

PROJECT  TITLE 

7.  Chie  Tanaka.  M^D. 

PRINCIPAL  INVESTlaATOR(S) 

8.  G.   Richard  O'Connor^  M.D. 
OTtFR  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Ob.iectlves:  To  study  the  cultivation  of  trachoma  virus. 
To  study  the  cultivation  of  epidemic  keratoconjunctivitis  virus. 
To  study  the  relationship  between  A.P.C.  and  E.K.C.  virus.  To 
culture  viruses,  if  possible,  from  cases  of  uveitis  of  unknown 
etiology. 

Methods  Employed;  Investigators  for  this  project  are 
experimenting  with  the  cultivation  of  the  trachoma  virus  and  E.K,C. 
virus  in  conjunctival  epithelial  cell  culture.  Because  trachoma 
is  an  epithelial  disease,  the  virus  thrives  especially  well  in 
conjunctival  epithelium.  This  study  will  be  continued  in  an  attempt 
to  isolate  the  virus.  It  is  of  primary  importance  in  this 
experiment  to  work  with  fresh  cases  of  trachoma  with  numerous 
inclusions,  Doctor  Yukihiko  Mitsui  of  Kumamoto,  Japan,  member  of 
W.H.O,  Expert  Advisory  Panel  on  Trachoma  has  consented  to  provide 
these  clinical  specimens. 

After  isolation  of  the  viruses  the  following  methods  of 
identification  will  be  employed: 

1.  Demonstration  of  serological  relationship  of  isolated 
viruses  to  trachoma  and  E.K.C. 

2,  Study  of  the  biologic  properties   of  both  viruses:  their 
stability,  their  resistance  to  antibiotics,  their 
filterability,  their  pathogenicity  for  laboratory  animals 
and  their  productivity  of  soluble  toxin. 


R  P  C     —  2 
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SERIAL  NO. 

3,  Reproduction  of  experimental  trachoma  in  monkeys  or 
apes.    .,•..■-..   ■..,,..-■ 

In  attempting  to  culture  viruses  from  cases  of  uveitis, 
aqueous  humor  samples  will  be  innoculated  into  tissue  cultures 
of  epithelial  cells,  and  cytopathic  changes  will  be  observed. 

Patient  Material?  Material  from  active  trachoma  with 
numerous  inclusions  and  active  cases  of  epidemic  kerato- 
conjunctivitis are  preserved  by  dry  freezing  and  transported  by 
air  from  Doctor  Yukihiko  Mitsui,  Kumamoto,  Japan* 

Ma.ior  Findings;  The  cytopathogenic  effects  of  A.P.C.  viruse 
in  the  conjunctival  epithelial  cells  resemble  those  described  for 
He  La  cells.  Maintenance  medium  for  the  cultivation  of  the  A.P.Ct 
virus  in  the  conjunctival  epithelial  cell  culture  was  found  to 
be  a  mixture  of  10^  horse  serum  and  90^  Eagles  He  La  growth  media, 

Significance  to  Institute  Program;   Trachoma  is  a  universal 
problem.  Temporary  control  can  be  obtained  with  antibiotics  and 
improvements  in  sanitary  conditions,  Cultivation  of  the  trachoma 
virus  becomes  an  urgent  demand  and  will  aid  in  ultimate  control 
of  the  disease.  The  trachoma  committee  of  W.H.O.  is  interested 
in  promoting  studies  in  this  area. 

The  significance  of  virus  culture  studies  on  uveitis  might 
be  very  great  since  a  definite  etiological  diagnosis  can  rarely 
be  made  in  present  day  studies  of  uveitis';  If  virus  cultures  were 
positive,  much  of  the  guess-work  in  current  diagnosis  might  be 
eliminated  by  a  laboratory  test. 
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12.     BUDGET  ACTr^TY: 

RESEARCH  [J  ilDMINISTRfiTION  O" 

REVIEW  &  APPROVAL     [J     TECHivlIClAi^l  ASSISTAxnICE     [J 


13.      IDENTIFY  ANY  COOPERilTING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,   PROVIDIl^G  FUNDS,    FACILITIES,   OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1956  or  1957:    IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)    (ITEM  1) 


14,      IF  THIS  PROJECT  RESEMBLES,    COMPLEMENTS ,   OR  PARAU.ELS  RESEARCH 
DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE 
OF  PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY 
SERIAL  NO.(S)   IF  WITHIN  NIH) 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955  J 


17.  LIST  HONORS  AND  AV/ARDS  TO  PERSONNEL  REUTING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1955 5 
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Analysis  of  NIH  Program  Activities 
^.:     Project  Description 


1.  Neurological  Diseases  and  Blindness  2«  Ophthalmology  Branch 
INSTITUTE  -       LABORATORY  OR  BRANCH 


3.  Ophthalmology  HLstopathology  k. .      5.NIMDB~83  fC' 

SECTION   <  LOCATION  SERIAL  NO. 


6.  Study  on  the  Innervation  of  the  Anterior  Chamber  Angle 
PROJECT  TITLE.  ;  .    ■  •-  - 


7.  Monte  G.  Holland.  M.D. 
PRINCIPAL  IN?ESTIGATOR(S) 


8,  Mrs.  Eleanor  Collins  and  Ludwig  von  Sallmann.  M.D» 
.PTTiER  INVESTIGATORS  .  ..:■'.■■ 


9.  PROJECT  DESCRIPTION;-  .  •.   -■'..•■   '  ' 

Ob.jeetives;  There  is  a  considerable  amount  of  evidence 
that  a  neurovascular  mechanism  is  operative  in  the  eliciting  of 
glaucomatous  attacks  and  contributing  to  factors  which  regulate 
the  inflow  and  outflow  of  the  aqueous  humor.  Attention  was  drawn 
again  recently  by  Ernst  Barany  to  the  cellularity  in  the 
trabecular  network  and  the  possibility  that  this  structure  is  not 
an  inert  filter  but  physiologically  reacting  tissue.  Vrabec  in  a 
recent  study  has  demonstrated  the  presence  of  nerves  in  this 
general  area  in  several  species  of  vertebrate  animals  but  fails 
to  show  the  termination  of  these  neirves  and  their  connections  with 
Schlemm's  Canal.   In  view  of  the  importance  of  the  trabeculum  in 
regulating  the  outflow  of  the  aqueous  humor  and  thus  in  participation 
in  the  control  of  intraocular  pressure,  it  is  the  purpose  of  the 
present  project  to  systematically  investigate  the  innervation  of 
the  trabeculiim,  Schlemm's  canal  and  outlet  channels  in  several 
vertebrate  species.  This  study,  then,  is  in  line  with  the  work 
on  central  nervous  influences  on  the  intraocular  pressure,  since 
it  deals  with  the  search  for  receptors  and  effectors  for  nervous 
stimuli • 

Methods  Employed;  The  methods  used  are  the  silver-staining 
techniques,  particularly  the  Gros-Schultze  modification  of 
Bielschowsky's  stain  and  newer  silver  impregnating  methods  which 
will  be  compared  with  the  effect  of  the  results  obtained  with 
the  methylene  blue  technique.  By  sectioning  the  trabeculum  in 
various  planes  it  is  anticipated  that  silver  impregnation  and 


NINDB-  83  (C) 
SERIAL  NO. 


methylene  blue  staining  will  selectively  demonstrate  the  nerves 
and  permit  a  close  study  of  the  anatomy  and  the  morphology  of 
the. nerve  endir^s  in  the  trabeculum. and  outlet  channels. 

The  studies  are  to  be  carried  out  on  human  eyes  when 
they  become  available.  It  is  contemplated  that  monkeys,  cats, 
•rabbits,  dogs  and  birds  will  be  the  experimental  animals. 

Ma.ior  Findings;  As  the  study  is  at  present  in  a 
preliminary  stage,  it  is  not  possible  to  state  any  conclusive 
findings,  Howevferi  'eyes  of  several  cats,  rabbitS;  and  monkeys 
have  been  studied,  using  the  methods  outlined  anH.'it  has  been 
possible  to  trace  nerves  running  into  the  trabeculum,  which 
apparently  terminate  there.  To  fully  delineate  the  morphology  of 
the  delicate  nerve  endings  wilL  not  he '.possible  until  the  technique 
of  staining  and  impregnation  has  been  perfected. ' ' 

Significance  to  Institute  Program;  If  the  innervation  of 
th^  ciompohehts  of,  the  'trabeculum  can.be  established  or;  = 
morphological  grounds  it  will  offer  a  new  piece  of  evidence 
indicating  how  nervous  impulses  may  be  mediated  in  regulating  the 
intraocular  pressure.  It  would  be  of  fundamental  importance  in 
particular  xd.th  reference  to  the  neurovascular  meqhanijSms  involved 
in  regulating  the  intraocular  pressure  and  also  have  significance 
in' reference -to  'the  glaucoma  problem < ■  Evidence  has  steadily 
accumulated  indicating' that  the  trabeculum^  Schlemm's  canal  and 
collector  channels  ar6' Extremely  important  in  the  regulation  of 
the  nftrmal  i'ritraocular  pres.sure  and  also  the  probable  site  of 
'i-eslfetahce'  -to  aqueous  outflow  in  glaucoma.  Through  the  systematic 
studj^ 'of 'the  innervation  of  these  structures,  it  is  hoped  that  a 
morphological  basis  will  be  found  to  complement  the  understanding 
of  the-basio  physiology  of  the  outflow  mechanism. 
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12.     BUDGET  ACTBriTYs 

RESEARCH  £J         ADMriJlSTFJiTION  [J 

WVim  a   APPROVAL     £7     technician  AS-i^KTANCS     £J 


13.      identify  any  COOPERATING  UNITS  OF  THE  PUBLIC  H:^ALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,   PROVIDING  FUNDS,    FACILITIES,   OR  PERSONi\IEL 
FOR  THIS  PROJECT  IN  EITHTR  I956  or  195?!   IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)    (ITEM  l) 


Ik,      IF  THIS  PROJECT  RESEIIBLES,    C0MPLE!1J':NTS,   OR  PARALLELS  RESEARCH 

DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SER^aCE     (WITHOUT  INTERCHANGE 
OF  PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RJSEARCH:    (BY 
SERIAL  NO.(S)   IF  WITHIN  NIH) 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.     NINlJB-83    (C) 
SFRIAL  NO. 


16.      LIST  PUBLICATIONS  OTII^'R  THAN  ABSTRACTS  FROM  THIS  PROJr;CT  DURING 
.  CALENDAR  YEAR  1955  '•^■-.     ... 


17.      LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1955: 
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1.  Neurological  Diseases  and  Blindness  2.  Ophthalmoloey  Branch 
INSTITUTE  LABORATORY  OR  BRANCH 

3.  Ophthalmology  Physiology  k. 5.NIMDB-8/^  (C' 

SFGTION  LOCATION.  ■  SERIAL  NO. 

'6.  Improvement  in  the  Design  and  Construction  of  Ophthalmic 

'  Instruments. 
PROJECT  TITLE 

7.  Ralph  D.  Gunkel.  B.S..  P.P. 
PRINCIPAL  INVESTIGATOR (S) 

8.  ■ 


OTH^R  INVESTIGATORS 

9.  PROJECT  DESCRIPTION! 

Objectives ;  To  make  improvements  in  the  instruments  used 
in  ophthalmic  examination  or  treatment # 

Specifically;  To  make  final  improvements  in  the 
magnetically  controlled  self-recording  tangent  screen  device 
mentioned  in  the  last  report. 

To  adapt  a  non-varying,  non-flickering  light  source  to  the 
Bausch  and  Lomb  retinal  camera  for  greater  uniformity  in  pictures 
than  is  now  possible  ^^rith  the  csrbon  arc  light. 

To  develop. a  clinically  useful  flicker  fusion  field 
testing  device  and  technique. 

To  develop  other  devices,  instruments,  or  techniques  as 
needs  and  situations  arise. 

Ma.jor  Findings;   The  tangent  screen  device  has  probably 
been  improved  to  its  ultimate  state  of  refinement  and  could  be 
produced ■ commercially  in  its  present  form.   The  marldng  device 
formerly  causing  some  difficulty  has  been  simplified  to  a 
pneumatic  plunger  and  bulb  which  does  not  fail  to  function.  Since 
a  uniform  illumination  of  seven  foot-candles  is  desired  for 
standardizing  central  visual  fields,  it  was  considered  necessary  to 
design  a  suitable  light  source.  This  was  done,  using  a  l6-inch 
circular  fluorescent  tube  with  a  variable  shutter  arrangement. 
This  also  provides  for  more  sensitive  tests  by  reducing  the 
illumination  to  less  than  seven  foot-candles  if  desired. 


R.P.C.  -  2  .^  .^v 
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SERIAL  NO. 

A  100  watt  zinconiiim  arc  lamp  has  been  adapted  and 
installed  in  place  of  the  carbon  arc  lamp  on  the  Bausch  and  Lortb 
retinal  camera.  It  has  been  found  to  give  usable  Kodachrome 
pictures  with  one-half  and  one-fifth  second  exposures.  It  is 
currently  being  tested  with  Anscochrome  film,  which  it  is  believed 
will  give  better  pictures  with  shorter  exposure  time. 

Instruments  have  been  assembled  and  some  xirork  has  been 
done  toward • developing  a  new  flicker-field  technique.  A  Sylvania 
glow  modulator  tube  with  its  square  wave  generator,  lens,  and 
filter  system  appear  to  elicit  more  definite  responses  from  the 
subject  than  were  formerly  possible. 

A  transparent  plastic  electrode  holder  has  been 
constructed  for  electroretinography.and  found  to  be  satisfactory. 
It  provides  positive  contact,  visible  -electrodes,  and  eliminates 
the  need  for  using  tape  as  was  formerly  done. 

Numerous  requests  have 'been  received  and  met  for  the 
construction  of  plastic  shields,  pads,  and  lens  holders 
individually  designed  for  special  cancer  patients. 

Significance  to  Institute  Program;   It  is  believed  that 
the  tangent  screen  device  developed  here  provides  the  most 
convenient,  rapid  and  reliable  means  yet  available  for  the 
measurement  of  central  visual  fields.   Its  use  is  now  accepted 
as  standard  procedure  in  our  Eye  Clinic. 

While  it  is  not  possible  to  strictly  evaluate  devices 
or  ideas  contributed  to  electroretinography  and  other  projects, 
it  is  believed  that  they  are  considered  definitely  helpful. 

Proposed  Course  of  Project;  A  project  of  this  type  must 
have  sufficient  flexibility  to  permit  collaboration  with  new 
workers  and  in  new  projects.  Present  plans  call  for  continuation 
of  this  project  along  lines  similar  to  those  of  the  past  year, 
with  modifications  to  meet  needs  and  situations  as  they  arise. 
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12.  BUDGET  ACTIVITY: 

RESEARCH  [j     ADMINISTRATION        [j 

REVIEW  &  APPROVAL  /~7  TECHNICIAN  ASSISTANCE  l~l 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1956  OR  1957:  IF  COOPERATING  UNIT  IS  WITHIN 
NIH  INDICXTE  SERIAL  NO(S)  (ITEM  1). 


14.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH 
DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY 
SERIAL  NO.(S)  IF  WITHIN  NIH) 
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16.   LIST  PUBLICATIONS  OTHER, TFIAN  ABSTRACTS  FROM  THIS  PROJICT  DURING 
CALENDAR  YEAR  1955:  ■  ■  .. 

The  tangent  screen  device  was  presented  at  the  Chicago 
convention  of  the  iunerican  Acaderry  of  Ophthalmology  in  October. 

"A  Self- Recording  Remote  Control  Tangent  Screen",  by 
Ralph  D.  Gunkel,  M.S.,  CD.  and  Palph  W,  Ryan,  M.D.  American 
Journal  of . Ophthalmology  (in  press). 

17^!      LIST  HONORS  AIC  AWARDS  TO  PERSONNEL  R^MTIxNG  TO  THIS  PROJECT 
•       DURING' CALENDAR  YEAR  1955':       '■  '       • 


Analysis  of  i\IH  Program  Activities 
Project  Description 


1.   Neurological  Diseases  and  Blindness       2.   Ophthalmology 

lijSTlTUTii  LABOFcATORY  OR  BRANCH 


3.  C  Ath.   Chemistry     k.  5.  NINDB-85    (C ) 

SiiCTION  LOCATION  SiCRIAL  NO. 


6.  A  .Sfcuclby  of  the  Proteins  of  the  Lens 


PROJECT  TITLE 


7.   Robert  A.    Resnik 


FRII^iCIPAL  INVESTIGATOR 


8.  Frank  G.  Su^gs  and  Ann  Wolff 


OTIiER  IWhSTIGATCIiS 


9-   PRCJii-CT  DEbCRIlTION;  " 

i-iany  investigators  have  studied  the  proteins  of  the  lens. 
These  studies  have  not  resulted  in  a  clearly  understood  representa- 
tion of  x^hat  these  proteins  are  chemically,  and  in  fact  different 
preparations  are  reported  by  different  workers.  Some  reports  have 
gone  so  far  as  to  suggest  that  there  are  more  than  the  four  lens 
proteins  which  have  been  characterized  by  komer  in  his  classical 
studies.  1n!0  detailed  studies  of  the  chemistry  of  these  proteins 
have  been  published  and  only  recently  has  there  been  an  attemrt  at 
determining  the  molecular  v/eight  of  one  of  these  proteins. 

Objective:   The  fractionation  of  the  lens  proteins  into 
homogeneous  components  is  the  ultimate  goal.  Any  one  fraction  that 
is  obtained  vixll   be  used  for  the  determination  of  molecular  weight 
and  in  dye  binding  studies.   These  data  x.dll  be  used  to  characterize 
the  normal  proteins. 

Methods  employed:  Fractionation  will  be  attempted  by  the  use 
of  a  cellulose  base  ion  exchange  resin.   The  ultracentrifuge  and 
electrophoresis  will  be  used  to  determine  homogeneity.   Characteriza- 
tion of  these  proteins  by  comparison  with  other  proteins  will  be 
carried  out  by  the  tecnnic  of  equilibrium  dialysis.   These  methods 
X'jill  be  supplemented  by  any  that  will  be  particularly  useful  as  the 
work  progresses. 


Dec  1^1955  NINDB-85  (C) 


Manor  Findings:  Preliminary  attempts  at  fractionation  idth 
ammonium  sulfate  did  not  provide  any  homogeneous  fractions  as  evi- 
denced by  a  number  of  peaks  in  the  sediiiientation  pattern.  The  ion 
exchange  studies  have  not  been  started. 

Significance  to  Institute  Program:  'Vhile  much  data  are  avail- 
able on  the  size,  shape,  and  electrical  and. chemical  properties  of 
other  proteins,  the  data  for  lens  oroteins  pre  rather  skimpy  and 
incomplete.   Through  studies,  somewhat  similar  to  those  planned 
here,  a  better  understanding  of  the  roles  of  proteins  has  resulted 
in  many  instances.   It  seems  desirable  to  carry  out  studies  of  this 
fundamental  nature  on  lens  proteins  for  this  reason. 

Proposed  Course  of  Pro.ject:   The  ion  exchange  resin  to  be 
used  and  the  necessary  equipment  is  now  available.   The  initial 
efforts  xiTill  be  aimed  at  separating,  on  a  m.icro  scale,  proteins 
from  rat  lenses.   The 'empirical  procedure  that  is  to  be  developed 
will  be  used  on  a  larger  :scale  for  obtaining  significant  (or  macro) 
qusmtities  of  one  or  more  proteins.   The  comparison  of  nonaal  and 
pathological  proteins  in  addition  to  studying  species  differences 
will  be  included  as  a  part  of  this  project. 
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12.  BUDGET  ACTIVITY: 

RESEARCH         [j     ADMINISTRATION        [j 
REVIEW  &  APPROVAL  l~    TECHNICIAN  ASSISTANCE  7~7 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  i9565  OR  195^:   IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  1) 


14.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH 
DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH  (BY 
SERIAL  NO. (S)  IF  WITHIN  NIH). 


R.P.C.   -  k 
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15.     NINDB-85   (C) 
SERIAL  NO. 


16.      LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
C^^LBNDAR  YEAR  1955 1 


I7T      LIST  HONORS  AND  iiWARDS  TO  PERSONNEL  RFL^iTINQ  TO   THIS  PROJECT 
DURING  CALEi\!DAR  YE/R  1955: 


Analysis  of  NIH  Program  Activities 
Project  Description 


1.  Ijeurological  Diseases  and  Blindness   2.  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRAWCH 


3.  Ophth. Chemistry  k.   5.  NINDB-86  (C) 

•  SECTION  LOCATION  SERIAL  NO. 


6.  The  Chemistry  of  Alloxan 


PROJECT  TITLE 


7»  Robert  A.  Resnik 


PRINCIPAL  INVESTIGATOR 


8.  Ann  Wolff 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION: 

The  lens  of  the  eye  contains  proteins.  It  is  reasonable  to 
assume  that  clouding  of  this  structure  is  a  result  of  changes  in 
these  proteins.   It  is  known  that  the  optical  properties  of  pro- 
teins may  be  altered  in  the  process  of  denaturation.   This  often 
manifests  itself  by  a  change  in  the  availability  of  free  sulf- 
hydryl  groups  of  the  protein.   In  instances  of  cataract  formation 
the  free  sulfhydryl  groups,  present  in  protein  and  glutathione,  are 
diminished  in  number.  Such  changes  occur  in  experimental  cataracts 
induced  by  alloxan.  Although  it  is  true  in  all  probability  that 
the  ocular  changes  that  result  in  diabetes  mellitus  and  in  alloxan 
diabetes  are  due  to  the  diabetes  itself,  since  the  alloxan  is 
known  to  oxidize  sulfhydryl  compounds,  it  is  possible  that,  as  a 
result,  it  could  indirectly  deplete  the  lens  of  this  substance. 
Two  suggestions  have  been  proposed  in  an  attempt  to  explain  the 
toxic  manifestations  of  alloxan:  1.  Alloxan  is  toxic  because  it 
complexes  x\dth  essential  metals.  2.  Alloxan  is  toxic  because  it 
reacts  preferentially  with  the  sulfhydryl  groups  of  glutathione 
and  protein. 


NINDB-86  fC) 
SERIAL  NO. 


Ob.jectives :  To  study  the  reaction  of  alloxan  with  metals 
and  sulfhydryl  groups  to  determine  whether  these  reactions  might 
possibly  be  interpreted  as  having  any  relation  to  the  toxicity 
of  alloxan. 

Methods  Employed:  One  means  of  identifying  substances  is 
by  comparison  of  their  absorption  spectra.   The  shape  of  the 
curve  may  be  used  as  a  qualitative  means  of  identification, 
while  the  intensity  of  the  spectrum  may  be  used  as  a  quantita- 
tive determination  of  the  substance.   In  addition,  any  shift  in 
the  wavelength  of  the  absoi^jtion  maximum  is  indicative  of  a  re- 
action taking  place.   In  the  case  of  reactions  involving  metals, 
complex  formation  is  said  to  take  place  if  a  ligand  (the  com- 
plexing  agent)  reacts  with  a  metal.  These  changes  are  also 
detectable  by  changes  in  the  pH  titration  curve  of  the  ligand 
when  titrated  in  the  presence  and  absence  of  metal. 

Ma.lor  Findings:  Part  1.   It  has  been  proven  that  alloxan 
does  not  complex  with  metals  as  evidenced  by  experiments  with  "  ■ 
copper.  Alloxanic  acid  can  and  does  complex  with  metals.   This 
ligand  is  formed  from  alloxan  by  a  base  catalyzed  rearrangement. 
Titrimetric  and  spectropho tome trie  evidence  for  this  has  been 
obtained. 

Part  2.   The  reaction  product  between  alloxan  and  gluta- 
thione has  not  been  identified,  but  evidence  has  been  obtained 
to  obviate  the  possibility  that  the  toxicity  of  alloxan  can  be 
attributed  to  the  formation  of  a  product  with  an  absorption 
maximum  at  305  niu.  Substances  with  identical  absorption  spectra 
(or  with  a  maximum  at  305  ^'^)   as  the  aH.loxan-glutathione  adduct 
and  vjhich  are  not  themselves  knoim  to  be  toxic  have  been  studied. 
Thus  violuric  acid  and  the  reaction  product  between  dimethyl 

alloxan  and  glutathione  absorb  at  305  ffiu,  but  neither  violuric 
acid  nor  diraethylalloxan  are  toxic. 

The  305  chromophore  has  been  proposed  to  contain  the 
grouping,  -N=C-C=0.  A  structure  which  is  theoretically  possible 
by  analogy  with  the  reaction  of  alloxan  with  free  o-diamines 
has  been  proposed. 

Significance  to  Institute  Program:   In  the  past,  spec- 
ulation without  evidence  has  been  made  as  to  what  the  mechanism 
of  the  reaction  of  alloxan  with  physiological  systems  might  be. 
This  has  been  used  by  various  groups  in  an  attempt  to  explain 
the  toxicity  of  alloxan.   It  has  been  established  in  this  work 
that  the  toxicity  of  alloxan  cannot  be  so  explained.   That  is, 
it  does  not  complex  with  metals  and  compound  305  n^ay  be  obtained 
with  the  non-toxic,  diraethylalloxan,  and  glutathione. 

Proposed  Course:   Part  1.   This  is  essentially  complete. 
There  are  some  aspects  that  are  yet  to  be  worked  on  but  these  in- 
volve some  basic  studies  which  will  be  deferred  for  the  present. 
The  nature  of  these  future  studies  will  be  an  analysis  of  the 
titration  curves  and  an  investigation  of  the  effect  of  copper  on 
the  base  catalyzed  rearrangement  of  alloxan  to  alloxanic  acid. 

Part  2.   This  has  not  been  completed.   Studies  involving 
reaction  of  N- substituted  peptides  with  alloxan  are  contemplated. 


R.P.C,  -  3 
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12.  BUDGET  ACTIVITY: 

RESEARCH         £J    AIMINISTRATION       £J 
REVIEW  &  APPROVAL  £J     TECHNICIAN  ASSISTANCE  £J 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTH^R  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJ^:CT  IN  ^ITHFR  1956  or  1957*.  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  1)» 


14,   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH 
DONE  ELSEVfflERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY 
SERIAL  NO.(S)  IF  WITHIN  NIH) 
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15.  MINDB-  ^   (C) 
SERIAL  NO. 


16.  LIST  PUBLIC>-TIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 

The  Copper  Complex  of  Alloxanic  Acid.      R.A.Resnik  and  H.Cecil, 
Arch.   Biochem.  Biophys. .    (in  press) 

The  Reaction  of  Alloxan  with   Glutathione  and  Protein.      R.A.Resni 
•    and  A.Wolff,    submitted  to  Arch.   Biochem.   Biophys. 


17.      LIST  HONORS  AinD  AWARDS   TO  PERSONNEL  R^^LATING  TO   THIS -PROJECT 
DURING  CALEiCiAR  YEAR  1955: 
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10.  NINDB-  86  (C) 
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11.  BUDGET  DATA 
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12,  BUDGET  ACTIVITY: 

RESEARCH         £J    ADMINISTRATION       fj 
REVIEVJ  &  APPROVAL  £J     TECHNICIAN  ASSISTANCE  [J 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTH^R  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJIICT  IN  ^ITHFR  1956  or  1957:  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  l). 


14,   IF  THIS  PROJECT  RTSEMBLES,  C0MPLEM:NTS,  OR  PARALLELS  RESEARCH 
DONE  ELSEVJHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (uaTHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY 
SERIAL  NO.(S)  IF  WITHIN  NIH) 
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15.  NINDB-  86  (C) 
SERIAL  NO. 


16.   LIST  PUBLICi.TIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 

The  Copper  Complex  of  Alloxanic  Acid.   R.A.Resnik  and  H.Cecil, 
Arch.  Biochem.  Biophys. .  (in  press) 

The  Reaction  of  Alloxan  with  Glutathione  and  l-rotein.  R.A.Resni 
and  A.Wolff,  submitted  to  Arch.  Biochem.  Biophys. 


17.   LISTHONORS  Ai^  AVJARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING 'CALE-iClAR  YEAR  1955: 


Analysis  of  NIH  Program  Activities 
Project  Description 


1.  ]Meurological  Diseases  and  Blindness     2.  Ophthalmology 

liMSTITUTE  LABORATORY  OR  BRANCH 


3.  Qphth. Chemistry  i*.   5.  NIIIDB-87  (C) 

SECTION  LOCATION  SERIAL  NO. 


6.  The  Effect  of  Sex  Hormones  on  the  Formation  of  Cataracts  Induced 

by  Galactose. 

PROJECT  TITLE 

7.  Robert  A.  Resnik 

PRINCIPAL  B'VESTIGATOR 


8. 


OTHr.R  INTESTIGATORS 


9.  PROJECT  DESCRIPTION: 

It  has  been  well  established  that  diets  rich  in  galactose  when 
fed  to  experimental  animals  result  in  the  formation  of  cataracts. 
In  addition,  cataract  formation  occurs  in  infants  and  young  children 
with  idiopathic  galactosemia.  This  condition,  i.e.  the  formation  of 
cataract,  is  peculiar  to  galactose  of  the  hexoses.   In  the  laboratory 
the  susceptibility  of  rats  to  the  effects  of  (galactose  seems  to  be 
confined  to  immature  animals.  Older  animals  appear  to  be  refractory 
to  the  effects  of  galactose.   In  view  of  these  observations  it  would 
appear  desirable  to  determine  the  effect  of  castration  on  the 
metabolism  of  galactose. 

Objectives:   To  determine  wliether  the  development  of  galactose 
induced  cataracts  is  related  to  the  sexual  maturation  of  rats. 

Methods  Employed:   Immature  rats  of  both  sexes  are  allovred  to 
develop  to  maturity  after  castration  is  performed  in  the  4th  to  6th 
week  of  age.  The  animals  are  then  fed  a  Z^fo   galactose  diet  and  ob- 
served for  the  formation  of  cataracts.  A  group  of  controls  of  both 
sexes  will  be  run  in  the  same  experiment. 

Ma.ior  Findings;  This  project  was  activated  recently.   No  re- 
sults are  available  as  yet. 


R  P  C  2 

Dec!  1955  NINDB  -  8?  (C) 

SERLU.  NO. 


Significance  to  Institute  Frogram:  T/hile  it  is  knoT':^n  that 
diets  high  in  galactose  are  able  to  produce  cataracts  in  rats  the 
reason  for  this  effect  is  not  Knox^m.   In  addition,  why  it  is  confined 
to  the  immature  animals  is  not  clearly  understood.   Information  that 
might  indicate  some  relationship  between  sexual  maturation  and  the 
effect  of  galactose  on  the  lens  would  be  of  interest  both  from  the 
academic  and  practical  points  of  view. 

Proposed  Course  of  Project:  Until  the  results  of  the  initial 
experiments  are  known  the  experiment  as  outlined  in  the  section  on 
methods  will  be  used  as  such.   It  is  contemplated  to  use  very  old 
animals  in  this  exi^eriment  if  possible. 


R.P.C.    -  3 
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12.     BUDGET  ACTIVITY:' 

RESEARCH  [J       ADMINISTRATION  [J 

REVIEW  &  APPROVAL     £J       TECHNICIAN  ASSISTANCE  [J 

13!      IDENTIFY  ANY  COOPER^^.TING  UNITS  OF   THO!  PUBLIC   HEALTH  SERVICE,    OR 
OTHFR  ORGANIZATIONS,   PRO^/IDING  FUNDS,   FACILITIES,    OR  PERSONNEL  FOR 
THIS  PROJTCT  IN  EITHER  1956  or  195?:    IF  COOPER.\TING  UNIT  IS 
WITHIN  NIH  INDIC/TE  SERIAL  NO(S)    (ITEM  l) 

This  work  is  being  done  with  the  assistance  of  Dr.  Eugene 
Streicher  of  the  Section  on  Aging,    I\1IMDB. 


lk»     IF  THIS  PROJECT  R^^SEMBL^^  =• ,    COMPIEME.NTS ,   OR  PARALLELS  R^SE/RCH 
DOIE  ELSrVJHEEF   IN  THE  PUBLIC  HEALTH  St^RA^ICE   (WITHOUT  INTERCHANGE 
OF  P^RSOInINEL,   F/.CILITIES  or  funds),    IDENTIFY  SUCH  REFEi^RCH:    (BY 
SERIAL  NO.(S)   IF  WITHIN  NIH) 
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16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


17.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1955: 
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1.  Neurological  Diseases  and  Blindness   2.  Epidemiology 
INSTITUTE  BRANCH 

3. ^. 5.   NINDB-  88  (C) 

SECTION  LOCATION  SERIAL  NO. 

6.  Investigations  of  Amyotrophic  Lateral  Sclerosis;  Epidemiologic. 
PROJECT  TITLE 

Genetic.  Clinical.  Pathologic,  and  Therapeutic  Studies 

7.  Leonard  T.  Kurland.  M.D. .  Dr.  P.H. 

PRINCIPAL  INVESTIGATOR 

8.  Clinical  and  Therapeutic— Donald  W.  Mulder.  M.D..  Consultant  in 
OTHER  INVESTIGATORS 

Neurology.  Mayo  Clinic 


Chamorro  Studies — Lorenzo  L.  G.  Iriarte.  now  a  student  at  the  Johns 

Hopkins  School  of  Hygiene  and  Public  Health,  returning  to  Guam  this 

June.  1956  to  continue  the  work  in  ALS  on  Guam. 

— Jose  Torres,  now  a  medical  student  at  the  Georgetown 

University  School  of  Medicine.  The  study  of  Chamorros  living  in 

California  will  be  continued  during  the  summer  months  of  1956. 

Pathological  Anatomy — George  Sayre.  M.D..  Section  of  Pathology.  Mayo 

Nutritional  Studies — Mrs.  Mar.iorie  Grant  Whiting.  Department  of 

Nutrition.  Harvard  School  of  PuV.ilic  Health _____ 

9.   PROJECT  DESCRIPTION 

Some  of  the  studies  listed  in  the  project  description  sheet  of  last 
year  are  still  in  progress.  Several  have  been  completed  and  have 
been  reported  or  will  be  reported  in  the  near  future. 

Objective ;  To  review  and  clarify  aspects  of  motor  neurone  disease 
(amyotrophic  lateral  sclerosis  and  its  clinical  components  -  progress- 
ive muscular  atrophy  and  progressive  bulbar  palsy)  and  determine  the 
reason  for  the  unusual  prevalence  in  the  Mariana  Islands. 
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SERIAL  NO. 
9.  PROJECT  DESCRIPTION  (Continued) 

Method  employed;  An  unusual  opportunity  to  investigate  the  problem 
has  been  afforded  by  the  extremely  high  prevalence  of  ALS  among  the 
Chamorros  (natives)  of  Guam  and  the  other  Mariana  Islands  in  the 
Western  Pacific.  Unusual  or  suspicious  findings  would  be  investigated 
more  thoroughly  at  the  Clinical  Center, 

a.  Clinical  description  of  patients  on  Guam  and  at  the  Mayo 
Clinic,  with  an  analysis  of  the  principal  clinical  featiures, 
is  still  under  way.  An  investigation  was  carried  on  at  the 
Mayo  Clinic  t»  determine  if  any  variation  in  gastric  cytology 
by  chymo trypsin  laAage  could  bo  detected. 

b.  Clinical  Pathology;  The  clinical  pathology  program  des- 
cribed last  year  has  been  temporarily  discontinued  because  of 
lack  of  personnel  available  for  this  study  on  Guam.  Through 
this  program  various  blood  and  spinal  fluid  biochemical  studies 
and  genetic  typing  were  to  be  conducted, 

c.  Pathological  Anatomy;  Review  of  series  of  ALS  cases  at 
the  Armed  Forces  Institute  of  Pathology  under  the  supervision 
of  Dr.  Webb  Haymaker. 

Material  collected  in  Guam  and  from  Mayo  Clinic  patients 
is  also  being  examined  by  Dr.  Sayre.  Particular  interest  in 
the  United  States  group  is  centered  on  those  patients  with  a 
positive  family  history  of  motor  neurone  disease. 

d.  Epidemiology  and  Genetics :   In  California,  a  comparison 
of  the  incidence  of  ALS  of  Chamorros  now  living  in  that  state 
and  their  families  still  in  Guam  is  being  carried  out. 

Comparisons  of  familial  incidence  among  patients  and  a 
random  sample  "control"  group  on  Guam  are  still  being  deter- 
mined. In  these  latter  groups  a  comparison  of  possible 
environmental  etiologic  factors  is  being  investigated. 

Studies  of  nutritional  status  are  being  conducted  by 
Mrs.  Whiting  among  Chamorros  here  in  this  country  as  well 
as  on  Guam  and  other  Mariana  Islands. 

A  search  was  made  of  records  in  the  Archivo  de  Indias 
in  Seville  and  the  Government  Archives  in  Madrid  (Spain)  and 
in  the  Vatican  Library  in  Rome  (Italy)  to  determine  if  ALS 
was  present  in  the  Mariana  Islands  prior  to  the  arrival  of 
the  Spanish  or  was  introduced  after  the  Spanish  arrived  in 
the  islands.  This  information  would  help  determine  how  im- 
portant it  was  to  search  for  a  possible  exogenous  factor. 
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9.   PROJECT  DESCRIPTION  (Continued) 

6.  Therapeutic  Studies ;  A  number  of  possible  agents  are 
being  tested  among  the  patients  on  Guam  and  have  been  tested 
on  a  series  of  patients  observed  at  the  Mayo  Clinic. 

Major  findings ;  Amyotrophic  lateral  sclerosis  appears  to  have 
become  highly  prevalent  in  the  Mariana  Islands  after  the  arrival  of  .. 
the  Spanish  explorers  about  1670.  Amyotrophic  lateral  sclerosis, 
on  Guam,  which  is  clinically  and  pathologically  identical  with  the 
disease  as  we  know  it  elsewhere,  does  not  appear  to  be  affected  by 
pregnancy  and  presumably  does  not  affect  the  course  of  pregnancy. 
No  unusual  blood  groupings,  biochemical  observations,  or  therapeutic 
results  can  be  reported  for  the  population  of  Guam.  The  gastric 
cytology  study  at  the  Mayo  Clinic  was  unsuccessful  and  will  be 
repeated.  Electromyographis  results  in  the  Guam  area  are  similar 
to  those  observed  among  ALS  patients  elsewhere. 

Although  the  study  is  incomplete,  there  are  findings  which  suggest 
that  the  prevalence  of  ALS  is  high  among  Chamorros  residing  in 
California. 

A  review  of  the  reported  findings  of  Ask-Upmark  of  Uppsala,  Sweden, 
in  "Amyotrophic  Lateral  Sclerosis  Observed  in  Five  Persons  After 
Gastric  Resection"  was  made  and  it  is  my  impression  that  Ask-Upmark' s 
description  of  a  correlation  of  ALS  and  gastrectomy  was  not  quite  so. 
After  careful  examination  of  the  case  records  in  his  laboratory,  there 
was  some  question  regarding  the  diagnosis  in  several  patients.  Since 
gastrectomy  had  been  performed  on  over  1,000  patients  in  the  series 
he  studied,  the  few  cases  in  which  ALS  developed  could  be  a  chance 
happening.  This  would  tend  to  de-emphasize  the  importance  of 
gastrectomy  or  gastric  malformation  in  the  etiology  of  ALS, 

Significance  to  neurological  research;   In  addition  to  providing 
clinical  data  for  an  important  disease  of  the  nervous  system,  the 
study  illustrates  the  value  of  combined  field  epidemiologic  and 
clinical  approach. 

Clarification  of  the  etiology  of  the  disorder  would  be  expected  to 
improve  the  opportunity  for  therapeutic  success. 

Proposed  course  of  the  project!  No  change.  Several  of  the  above 
projects  are  still  under  way.  The  study  in  California  will  be 
continued  in  the  summer  of  1956, 
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12.  BUDGET  ACTIVITY:  Research 

13.  U.  S.  Navy,  Bureau  of  Medicine  and  Surgery,  U.  S.  Naval  Hospital 
on  Guam 

Government  of  Guam:  Department  of  Medical  Services 
Mayo  Clinic 
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16.   PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955: 

Kurland,  L.  T.  and  Mulder,  D.  W.  Epidemiologic  Investigations 
of  Amyotrophic  Lateral  Sclerosis.  2.  Familial  Aggregations 
Indicative  of  Dominant  Inheritance.  Neurology.  5  (Nos.  3  and  I^.) : 
182-196;  249-268,  March- April,  1955. 

Kurland,  L.  T.,  Mulder,  D.  W. ,  and  Westlund,  K.  D.  Multiple  Sclerosis 
and  Amyotrophic  Lateral  Sclerosis:  Etiologic  Significance  of 
Recent  Epidemiologic  and  Genetic  Studies.  New  England  Journal  of 
Medicine.  252:6^9-653,  697-702  (April  21  and  28),  1955. 

Huston,  Cdr.  J.  Wilson  (MC),  USN,  Lingenfelder,  J.,  Mulder,  D.  W. 
and  Kurland,  L.  T.  Pregnancy  complicated  by  Amyotrophic  Lateral 
Sclerosis.   (To  be  published  in  the  American  Journal  of  Obstetrics 
and  Gynecology) . 

Kurland,  L.  T.  and  Mulder,  D.  W.   Scientific  Exhibit  "Epidemiological 
Investigations  of  Amyotrophic  Lateral  Sclerosis"  (To  be  published 
in  Archives  of  Neurology  and  Psychiatry) . 

Kurland,  L.  T.  and  Mulder,  D.  W.  Motion  Picture  (sound,  16  mm.)  - 
Amyotrophic  Lateral  Sclerosis  in  the  Mariana  Islands. 
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6.  Epidemiologic  Svirveys  of  Selected  Neurologic  and  Ophthalmologic  Disorders 
PROJECT  TITLE 

7.  Leonard  T.  Kurland.  M.  P..  Dr.  P.  H. 

PRINCIPAL  INVESTIGATOR 

8.  Joseph  Berkson.  M.  D..  Division  of  Biometry  and  Medical  Statistics. 

OTHER  INVESTIGATORS 

Mayo  Clinic 

Robert  G.  Taub.  M.  P..  formerly  a  Fellow  at  the  Mayo  Clinic,  in 

Ophthalmology;  now  practicing  ophthalmology  in  Chicago.  Illinois. 

9.  PROJECT  DESCRIPTION 

The  number  of  diagnosed  cases  and  the  incidence  and  prevalence  rates 
for  selected  neurological  disorders  among  the  resident  population  of 
Rochester,  Minnesota,  from  1945-5A,  inclusive,  is  being  carried  out 
through  an  analysis  of  the  records  at  the  Mayo  Clinic.  The  list  of  dis- 
orders includes  cerebral  palsy,  epilepsy,  demyelinating  disorders, 
amyotrophic  lateral  sclerosis,  Parkinsonism,  brain  and  spinal  cord 
tumors,  etc.   (also  glaucoma) 

The  purpose  of  the  study  is  to  test  the  methods  which  have  been 
developed  and  which  are  to  be  employed  in  the  larger  cities  and  to  deter- 
mine which  of  the  disorders  included  are  suitable  for  population  survey 
techniques.  Rates  and  ratios  determined  in  this  community  will  not  only 
aid  in  planning  the  work  load  in  the  larger  communities  but  will,  in 
spite  of  the  small  population  in  Rochester,  Minnesota,  often  be  of  value 
themselves  in  estimating  incidence  and  prevalence  of  some  of  the  disorders 
which  have  been  studied.  The  combination  of  these  morbidity  sirrvey  data 
and  mortality  statistics  being  obtained  from  the  United  States  and  the 
Canadian  Offices  of  Vital  Statistics  are  expected  to  provide  the  most 
accurate  data  on  the  frequency  and  geographic  distribution  of  these  dis- 
orders available  to  date. 

The  detailed  report  of  the  Rochester,  Minnesota,  study  has  been 
completed;  its  condensation  and  publication  have  been  temporarily  delayed. 


R.P.C.  2 
Dec.  1955  ' 

Analysis  of  NIH  Progr'am  Activities 


Budget  Data 


10.  NINDB  -  89  (C) 
SERIAL  NO. 


11. 


■12.'  BUDGET  ACTIVITY:  Research 
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National  Office  of  Vital  Statistics,  U.  S.  P.  H.  S. 
■  ■  Office  of  Vital  Statistics,  'Canada 
lU.     None 

Honors,  Awards,  and  Publications 

16.  PUBLICATIONS  FROM  THIS  PROJECT  DURING  1955:  None 

17.  HONORS  AND  AWARDS  TO  PERSONNEL  DURING  1955:  None 


BRANCH  OF  ELECTROENCEPHALOGRAPHS 


The  activity  of  the  Branch  has  substantially  increased  during 
19^5 . 

EEG  examinations  for  routine  diagnosis  and  for  research  shox^  a 
6C^  increase  over  those  performed  in  the  previous  year. 

A  total  of  1276  examinations  were  carried  out  on  patients 
referred  to  the  Branch  from  our  Institute  and  from  other  Institutes 
as  f  ollot-JS  ; 


M.I.N.D.3. 

1065 

N.   C.    I. 

123 

N.   H.    I. 

30 

N.I.A.M.D. 

29 

M.   M.    I. 

27 

M.I.M.H. 

2 

Total    1276 

@f  the  above  total,  '232  examinations  were  performed  on  out 
patients, 

Electrocorticographic  studies  during  surgical  exposure  of  the 
cerebral  cortex  were  performed  on  38  epileptic  patients. 

The  major  research  project  in  the  clinical  field  remains  the 
study  of  the  physiopathology  of  the  epilepsies  with  particular  em- 
phasis on  the  group  of  focal  lesions  within  the  temporal  lobe.  This 
project  was  descri\»ed  in  detail  in  the  last  yearly  report.   It  was 
stated  that  this  is  a  long  range  project  and  the  necessity  for  .col- 
lecting a  large  number  of  patients  was  emphasized,  together  with  the 
need  fcr  a  careful  and  long  follew-up  of  operated  subjects  before 
drawing  any  definite  conclusion. 

The  second  project  is  a  corollary  of  the  preceding  one.   It  deals 
with  the  diagnosis  and  classification  of  the  various  types  of  epi- 
leptics by  means  of  activation  procedures.   It  has  been  found  that 
the  slow  injection  of  Metrazol,  carried  up  to  the  point  of  eliciting 
a  clinical  seizure,  yields  a  wealth  of  electrographic  and  clinical  in- 
formation which,  when  properly  interpreted,  proves  to  be  extremely 
useful  in  clarifying  the  diagnosis. ^  Interesting  observations  on   the 
electrographic  correlates  of  numerous  clinical  signs  could  alss.ke 
made  during  this  study. 


-  2  - 


A  third  project  is  still  under  way  also  in  the  field  of  the 
epilepsies  (anti-convulsant.  therapy).   It  concerns  the  EEG  evaluation 
of  possible  effects  of  new  ,types  of  medicaments,  and  it  is  carried 
out  in  collatoration  with  the  Section  of  Neurochemistry. 

The  question  of  seizures  in  cases  of  cerebral  palsy  and  the  pos- 
sibility of  their  surgical  treatment  is  the  object  of  anotner  projtjct. 
The  outline  of  the  electrographic  criteria  for  the  classification  of 
thuse  rather  complex  clinical  cases  is  the  chief  aim  of  o\ar  study. 

A  new  project  has  been  recently  started  in  collaboration  with 
the  M.I.M.H,  and  the  Institute  of  Living  (Hartford,  Conn,).   It  con- 
cerns the  study  of  old  age  changes  in  the  brain  and  in  particular, 
the  relationship  between  the  csrd)ral  blood  flow  and  electroencephala- 
graphic  changes. 

The  experimental  research  in  animals  deals  with  the  thalamo- 
cortical relationship  and  with  the  problem-  of  spread,  of  epileptic 
discharges.   The  subject  of  one  j^roject  is  the  study  of  the  "recruit- 
ing response"-  in  cor-tical  an.d  subcortical  structures,  while  another 
project  deals  with  the  mechanism  of  "•spindles"  whi^h  characterize 
the  electrical  activity  of  the  brain  in  certain  experimental  condi- 
tions .  "-.'.•■■ 

In  the  , field  of  .-.experimentally  induced  epileptogenic  lesions 
two  projects  are  linder  way.  The  purpose  of  these  studies  is  to  gain 
further  information  on  the  different  electrographic  behavior  in  cases 
where- the  lesion  is  pr©duced  at  a  subcortical,  level  on  one  hand,  an<i 
iri -those  in  which  the  lesion  is  located  in  various  cortical  regions, 
on  the  other. 

Preliminary  results  of  three  of  the  above-described  projects 
were  presented  in  the  course  of  this  year  at  different  Scientific 
meetings. 

During  the  past  year  the  staff  of  the  Branch  of  Electroenceph- 
alography has  been  increased  and  includes  at  the  present  time  three 
EEG  technicians  and  one  technician  in  experimental  neurology.   In 
addition,  a  research  associate  has  joined  our  Branch  during  the  last 
six  months,  collaborating  very  actively  on  several  of  the  projects. 
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6,  Electrographic    (EEC,  and  ECoG)  study  of  tenporal  lobe  epilepsy. 
PROJECT  TITLE  '      .  , 


7, C.  Ajmone  Mars  an 

PRBICIPAL   INVESTIGATOR 


Maitland  Baldwin 


OTHER   INVESTIGATORS 


9.   PROJECT  DESCRIPTION' 

Objectives:     The  two  main  objectives  of  this  project  are:     a)  to 
gain  more  information  on  the  physiopathology  underlying  .this  parti- 
cular form  of  epilepsy;     b)  to  establish  reliable  criteria  in  the 
electroencephalographic   diagnosis  of  this  diso.rder.     In  considering 
the  surgical  treatment  of  this  form  of  epilepsy,   the  selection  of 
patients  becomes  of  paramount  importance  and  the  EEG  findings  are 
almost  always  those  upon  which  this  selection  is  based.      In  recent 
years  consideratle  material  has  been  accumulated  in  this  field,  yet 
we  are  still  unable  to  answer  a  number  of  important  questions,   among 
which : 

a)  is  the  epileptogenic  lesion  cortical  (i.e.,   susceptible  to  surgery) 
or  subcortical   (i.e.,   non-operable?)     What  are  the  EEG  criteria  to 
differentiate  the  two  forms? 

b)  VJhy  some  forms  of  temporal  abnormalities  can.  be  activated  during 
sleep  while  others  are  unaffected  or  decreased? 

c)  Why  apparently  similar  clinical  seizures  have  rather  different 
electrographic  correlates? 

d)  What  are  the  relations  between  parasagittal  region  and  temporal 
lobe?  ■  . 
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Methods  employed  and  patient  material ;     This  main  project  is,   therefore, 
subdivided  into  the  following  sub-sections: 

A)  EEG  diagnosis  of  tenporal  lobe  epilepsy. 

B)  Electrocorticographic  study  of  temporal  lobe  discharges, 

C)  Eleetrographic-clinical  correlations   of  epileptic  seizxires. 

D)  Sleep  and  temporal  lobe  epilepsy, 

E)  Electrographic  manifestations  of  subcortical  epileptogenic  lesion, 

F)  Clinical-pathological  correlations  in  cases  with  parasagittal  and 
temporal  EEG  abnormalities, 

G)  Cortical  physiology  in  man  (electrocorticographio  study  of  spontan- 
eous, evoked,  and  abnormal  activity  with  particular  emphasis  on  the 
tenporal  region). 

Routine  EEG  examinations   are  carried  out  on  all  epileptic  patients  ad- 
mitted by  the  Neurosurgical  Branch,     Numerous  tracings  are  obtained  in 
various  conditions   (after  withdrawal  of  medication,   during  induced  sleep, 
during  spontaneous  or  induced  seizures)  using  a  minimum  of  21  electrodes 
and  various  methods  of  localization.      If  the  patient   is  eventually  sel- 
ected for  surgical  treatment,   the  electrical  activity  will  be  recorded 
from  its  exposed  cortex  both  at  rest  and  following  electrical  stimula- 
tion of  various  cortical  and  subcortical  structures,  before  and  after 
surgical  ablation  of  the  abnormal  tissue.     EEGs  are  then  taken  at  regular 
intervals   in  the  post-operative  period. 

Major  findings;     This   is  a  long  range  project  in  which  positive  and  useful 
results  can  only  be  obtained  with  a  large  number  of  cases   and  with  path- 
ological and  clinical  correlations.     The  clinical  evaluation  of  surgical 
treatment  of  epilepsy  requires   a  minimum  of  one  to  three  years  follow-up 
and  most  of  the  conclusions   in  regard  to  electroencephalographio  criteria 
for  physiopathology  and  diagnosis  will  obviously  depend  upon  the  surgical 
results.     This  limitation  applies  particularly  to  the  sub-sections  A,   D, 
E,  F,   and  partly  to   sub-sections  B  and  C,     Interesting  observations  were 
however  made   (sub-sections  B  and  G)   on  the  electrical  activity  of  the 
exposed  insula  where  epileptiform  discharges  can  often  be  recorded.     The 
behavior  of  paroxysmal  abnormalities  following  cortical  undercutting,   and 
their  relation  with   electrically  induced  afterdischarge  was  also  investi- 
gated.    The  effect  of  arousal,   acoustic   stimulation  and  speech  upon  the 
spontaneous  activity  cf  various  regions   of  the   temporal  cortex  was  studied. 

Significance  to  the  program  of  the  Institute;  The  main  program  of  the 
Neurosurgical  Branch  of  the  NIMDB  concerns  the  temporal  lobe  epilepsy. 
This  particular'  research  project  of  our  Branch  is  a  primary  adjunct  to 
the  research  of  the  Neurosurgical  Branch. 

Proposed  course  of  project;     Fundamentally  unchanged. 
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6,  Metrazol-induced  seizures  -  Clinico-electrographic-  correlations 

in  cases  of  focal  epilepsy. ^ 

PROJECT  TITLE 

7,  C.  Ajmond  Marsan 

PRINCIPAL  INVESTIGATOR 

8, B.  Ralston 

OTHER  INVESTIGATORS  ._,, 

f.   PROJECT  DESCRIPTION 

Objectives:  a)  to  determine  the  validity  of  Metrazol  activa- 
tion, 1»)  to  establish  criteria  of  localization  and  lateraliza- 
tion of  an  epileptogenic  lesion,  c)  to  obtain  further  and  more 
precise  information  on  the  electrographic  correlates  of  the 
various  clinical  manifestations  occurring  •  diiring  a  seizure. 

Methods  employed  and  patient  material;  Metrazol  activation  (slovf 
i.v,  injections  according  to  the  method  of  Jasper  and  Courtois 
1953)  was. carried  out  in  over  100  patients  admitted  by  the  Neuro- 
surgical branch.  The  administration  of  the  drug  is  eoritinued 
until  a  clinical  seizure  is  ihdiiced.  Objective  and  subjective 
signs  are  carefully  recorded  and  correlated  with  the  EEG  changes 
■throughout  the  entire  procedure. 


NIITOB-91    (G) 
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Major  findings:     The  following  information  was  obtained  by  the 
study  of  Metrazol-induced  seizures   (MIS), 

a)  The  MIS  faithfully  reproduces  the  patient's   attack  pattern 
(while  on  medication)  in  85/C  of  the  cases  and  in  over  90$  the  spon- 
taneous attacks   observed  while  off  medication  and  at  the  time   of 
the  Metrazol  activation.      In  only  h'k  was  the  MIS  wholly  unlike 

the  habitual  patient's  attack. 

b)  The  average  amount  of  Metrazol  for   a  MIS   is  6,^S  mgs/Kg  +  3.26. 
There  is  no  correlation  between  threshold  value  and  age,   sex,   or 
frequency  of  attacks.     There  is  a   slight  ■i:crrel:Rtion  between 
threshold  and  duration  of  seizures  In  years  and  between  threshold 
and  type   of  epilepsy.     The  chances   for  the  MIS  to  be  a  major  gen- 
eralized convulsion  and/or  an  aspecific   attack  are  not  necessarily 
increased  by  increasing   the  dose  of  Metrazol. 

c)  The  value  and  reliability  of  various  clinical  lateralizing 
signs  occurring  in  a  MIS  could  be  established.     Aphasia  and  arm 
and  leg  movements  are  the  most  while  eyes  turning  the   less  reliable 
signs. 

d)  Motor  lateralizing  signs   are  present  in  an  unexpectedly  high 
number  of  temporal  cases  while  visceral  or  non-visceral  automatisms 
can  be  observed  occasionally  in  cases  with  a  parasagittal  lesion. 
Aphasia  predominates  in  bitemporal  lesions.     Consciousness  may  be 
completely  unimpaired  in  a  high  percentage  of  seizures   originating 
from  the  paras -^.gittal  region.     The  incidence   of  major  generalized 
attacks  markedly  increases  from  unitenporal,   to  bitemporal  to  para- 
sagittal to  centrencephalic   epilepsy. 

e)  Cases  of  temporal  lobe  epilepsy. 

T)      If  the  MIS  consists  of  automatism  alone,   the  EEG  is   strik- 
ingly characterized  by  lack  of  changes  or  by  unitenporal  activation. 
ii)      If  there  is    automatism  plus  aphasia  the  EEG  thanges  are  usually 
bilateral  temporal,     iii)      If  there  is  automatism  plus  local  motor 
phenomena,    the  EEG  changes  are  focal  or  bilateral  temporal  (if  the 
same  clinical  pattern  takes  place  with  no  EEG  changes^   the  lesion 
could  be  in  the  parasagittal  area),      iv)      If  there  is  automatism 
plus  local  motor   sign  and  a  major  seizure' the  EEG  pattern  may  vary 
but   there  is    a  preponderance  of  bitemporal  changes,     v)     Aut/^matisms 
plus  major  seizures  always   are  accompanied  by  EEG  changes  which  can 
be  focal  tenporal  or  diffuse. 
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f)  Other  similar  correlations  were  made  for  MIS  in  non-tenporal 
epileptogenic  lesions. 

g)  The  various  data  obtained  during  MIS  in  well-established 
clinical  cases  could  be  satisfactorily  applied  to  a  number  of  c^ses 
in  which  the  clinical-EEG  diagnosis  and  classification  was  uncer- 
tain or  not  established^   and  valuable  information  was  obtained  in 

a  high  percentage  of  cases. 

h)  Comparison  of  the  results  obtained  by  the  study  of  a  MIS  and  by 
the  study  of  only  the  early  paroxysmal  changes  elicitable  with 
Metrazol  indicates  the  superiority  of  the  former  which  yields  a 
substantially  higher  number  of  useful  results. 

Significance  to  the  program  of  the  Institute:  See  project  1. 

Proposed  course  of  project;  Collect  a  larger  number  of  activations 
within  the  next  year.  Compare  the  effect  of  various  activations 
in  the  same  patient  and  study  the  modifications  of  the  seizure 
pattern  ani  of  the  EEC  before  and  after  surgical  treatment, 

A  more  accurate  study  of  the  electrical  activity  of  various  corti- 
cal regions  will  eventually  be  achieved  by  using  a  16  channel 
electroencephalograph. 
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PERSONNEL,  FACILITIES  OR   FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL 
^Q[^)   IF  WITHIN  NIH) 


R.P.C.  -  3 
December  1955 

Analysis   of  NIH  Program  Activities 

Ho.nors,   Awards,    and  Publications  Sheet 

15,    NINDB-91    (C) 
SERLU  NO. 
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17.  LIST  HONORS    \ND   'MmBS  TO  PERSONNEL  RELATING   TO  THIS  PROJECT  DURING 
CALENDAR  YE.1R  1955: 


None 
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6,  Electroencephalographic  study  and  cerebral  blood  flow  in  old  age. 
PROJECT  TITLE 


7.  ?.   D,  Obrist 

PRINCIPAL   INVESTIGATOR 

8.  C.  Ajmone  Marsan,  J.  Birren  et  al 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  study  the  correlations  between  the  EEG  pattern 
observed  in  old  (normal)  subjects  and  their  cerebral  bltod  flow. 

Methods  employed  and  patient  material;  Subjects  are  provided  by  the 
NI?4H.  Routine  EEG  examination  is  carried  out  and  in  addition,  tape 
recording  for  use  in  electronic  frequency  analysis.  All  tape  .record- 
ings are  obtained  from  bipolar  runs  involving  three  areas:  fronto- 
central,  middle-posterior  temporal  and  parieto-occipital. 

Proposed  course  of  the  project;  This  project  was  started  recently 
and  will  be  carried  out  throughout  the  coming  year. 


R.P.C.   -  2 
Bee ember  1955 


Analysis   of  NIH  Program  Activities 
Budget  Data  Sheet 


10.  NINDB-92   (C) 
SERRL  NO. 


11,  BUDGET  DATA; 


12.  BUBGET  ACTIVTIY: 

RESEARCH,  /x/  ADMINISTRATION;  f'J 

REVIEW  &   'IPPROVilL   //  TECHNICAL  ASSISTANCE  A"/ 

13.  IDENTIFY  MY  COOP -HATING  UNITS  OF  THE  PUBLIC  -HEALTH  SERVICE,    OR 
OTHER  ORGANIZATIONS,    PROVIDING  FUNDS,  FACILITIES,    OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1956  or  1957:  IF  COOPERATING  UNIT  IS  WITHIN 
NIH   INDICATE  SERLAL  NO(S)    (ITEM   l) 

NIMH  and  Institute  of  Living,   Hartford,  Conn, 


14.    IF  THIS  PROJECT  RESEi'fflLES ,   COIffLEMSNTS,   CR  PARALLELS  RESE^\RCH  DONE 
ELSEWHERE   IN  THE  PUBLIC   HEALTH  SERVICE   (WITHOUT   INTERCHANGE' OF- 
PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL 
NO(S)    IFVITHIN  NIH) 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THE   PROJECT  D(]RIMG 
CALENDAR  YE/lR  1955: 


None 


17.   LIST  HONORS    \m  AWMDS  TO  PERSONNEL  RELATING   TO  THIS  PROJECT  DURIi^G 
ClLEND/iR  YEAR  1955: 


None 
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6.  Electrographic  study  in  cases  of  cerebral  palsy  with  seizures 
PROJECT  TITLE 


7,  C,  Ajmone  Marsan 

PRINCIPAL   INVESTIGATOR 


8,  M.  Baldwin,  A.   Dekaban^  G.   Millichap 

OTHER   BIVESTIGATORS 

9,  PROJECT  DESCRIPTION 

Objectives ;     To  establish  diagnostic   and  prognostic  criteria  in  re- 
gard  to  the   outcome  of  seizures  in  case  of  massive  cerebral  lesions 
when  medical  treatment  has  failed  and  the  patient  is   a  possible  can- 
didate for  surgery. 

Methods  enployed  and  patient  material;  Serial  EEG  examinations  are 
carried  out  on  patients  admitted  by  the  branch  of  Neurological  sur- 
gery.    The  electrographic  study  is  performed  in  different  conditions 
and  with  various  activating  procedures.     Particular  emphasis  is 
placed  on  localizing  devices  and  in  differentiating  cortical  from 
sub-cortical  lesions.     In  cases  of  surgical  operation,  the  exposure 
of  an  entire  hemisphere  provides  unparalleled  opportunities  for 
electrical  exploration  of  various  cortical  areas  and  of  a  number  of 
subcortical  structures. 

Major  findings ;     A  limited  number  of  patients  have  been  studied  in 
this  relatively  recent  project,     A  l-^ng  clinical  and  electrographic 
follow-up  are  needed  in  order  to  assess  the  validity  of  any  offered 
interpretation. 

Significance  to  the  program  of  the   Institute;     This  project  is  an 
important  complement  to  similar  researches  for  the  coming  year  in 
the  section  of  Neuropathology  and  in  the  Branch  of  Neurological 
Surgery  of  the  NINDB, 

Proposed  course  of  the  project;     Accumulate  wider  information  through 
a  larger  number  of  patients  with  a  longer  post-operative  follow-up. 
At  least  2-3  years  project  period. 
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12.^  BUDGET  ACTIVITY:  Research 

Honors,  Awards,  and  Publications 


16,  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDM  YE.'^  1955: 


Problems  in  the  EEG  Analysis  of  Epileptic  Activity  in  Patients 
with  Massive  Cerebral  Lesions.  -  C.  Ajmone  Marsan  and  M.  Baldwin, 
EPILEPSIA  -  in  press 


17*  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  REUTING  TO  THIS  PRO JEOT 'DURING 
CALENDAR  YEAR  1955:  '■■•■■ 


None 
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6 ,  Electroencephalographic  control  of  anticonvulsant  therapy. 
PROJECT  TITLE 


7,  C.  Ajmone  Mars an  and  D.  Tower 

PRINCIPAL  INVESTIGATORS 

8. C.  E.  Wells 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives  and  patient  material:  These  are  extensively  described 
in  project  NINDB-l2(c).  The  EEC  picture  is  emphasized  in  this  part 
of  nur  project.  Each  patient  receives  a  series  of  EEC  examinations 
before  the  beginning  of  the  treatment  in  order  to  evaluate  the  type 
and  amount' of  paroxysmal  abnormalities.  Following  the  beginning  of 
medication,  the  patient  is  re-examined  approximately  once  a  vjeek 
for  various  months, 

Maj or  findings ;  The  results  of  this  study  are  still  to  be  evaluated. 
The  preliminary  impression  is  that  the  clinical  improvement  is  not 
paralleled  by  a  similar  electrographic  improvementj  and  on  the  whole, 
most  of  the  patients  who  seem  to  do  well  clinically  still  show  an 
abnormal  tracing  where  the  paroxysmal  discharges  are  still  present 
with  characters  similar  to  those  observed  in  the  pre-medication 
records.  It  must  be  noted,  however,  that  -  at  least  electrographic- 
ally  -  the  selection  of  patients  for  this  study  was  made  on  the 
basis  of  very  abnormal  records. 

Significance  to  the  program  of  the  Institute;  The  possibility  of 
determining  with  objective  criteria  the  effect  of  an  anticonvulsant 
treatment  presents  obvious  advantages.  The  persistance  of  an  ab- 
normal tracing  in  cases  of  definite  clinical  improvement  makes  the 
prognosis  more  guarded  than  in  cases  of  full  normalization  of  the 
EEC  accompanying  the  clinical  improvement.  Possibly  only  certain 
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types  of  EEG  abnormalities  are  susceptible  to  improvement  and  conse- 
quently only  certain  types  of  cerebral  seizures  can  definitely  benefit 
from  the  treatment  under  study,  even  though  some  transitory  diminution 
in  the  number  of  seizures  may  be  observed  in  a  relatively  high  percent- 
age of  cases. 

Proposed  course  of  the  project;  To  elaborate  the  various  EEG  findings, 
from  a  quantitative  and,  possibly,  qualitative,  standpoint  and  to  cor- 
relate them  with  the  clinical  ones  of  project  NINDB  12(C). 
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LIST  PUBLICATIONS  OTHER  THAN  .IBSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


None 


17. 


LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALEND.AR  YK'^.R  1955: 


None 
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HvTSTITUTE  LABORATORY  OR  BRANCH 
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6.  Recruiting  response  in  cortical  and  sulacortical  structures. 
PROJECT  TITLE 


7.  C,  Ajmone  Marsan 

PRINCIPAL  IW/ESTIG/lTOR 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Objectives:  Fvu?ther  investigation  on  the  /unction  of  the  non- 
specific  system  of  the  thalamus. 

Methods  enployed;  The  experiments  are  carried  out  on  cats  under 
nembutal  anesthesia,  Electric-al  stimulation  of  subcortical 
structure:!  is  performed  by  means  of  steel  electrodes  inserted 
'and  held  in  place  by  a  stereotaxic  instrument.  The  square  pulses 
of  various  duration,  voltage  and  frequency  are  obtained  from  two 
Grass  stimulators  in  order  to  evaluate  the  inter-relation  between 
two  different  structures  stimulated  at  varial»le  delay.  Cortical 
and  subcortical  recordings  are  made  with  oscilloscopic  and  ink- 
writing  techniques  with  standard  apparatuses  (Dumont  CROj  Offner 
EEG;  Grass  pre-amplif.) 

Major  findings;  Very  often  the  recruiting  response  not  only  co?|- 
sists  of  a  series  of  potentials  waxing  and  waning  in  their  arripli- 
tude  but  these  potentials  also  show' a  rhythmical  variation  in 
latency  which  undergoes. substantial  changes  in  value  when  measure! 
in  the  "waxing"  or  in  the  "waning"  phase.  At  times  there  is  a 
definite  relation  between  increasing  in  amplitude  ani  shortening 
of  the  latency  while  at  other  times,  the  latency  tends  to  become 
progressively  longer  only  in  the  waning  phase  while  remaining 
•relatively  short  at  the . beginning  of  the  recruiting  when  the 
amplitude  of  the  response  is  not  yet  fully  developed.  It  is 
postulated  that  the  recruiting  phenomenon  may  occur  following 
excitation  of  shorter  or  longe»  pathways.  The  longest  paths 
(those  with  a  larger  number  of  synapses)  can  be  supposed  to  have 
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(those  with  a  larger  number  of  synapses)  can  be  supposed  to  have  a 
more  restricted  field  of  distribution  but  to  be  very  effective  within 
this  limited  field.  Shorter  paths  may  excite  a  larger  number  of  cells 
but  in  order  to  do  this  they  require  considerable  temporal  summation. 
The  "recruiting"  would,  therefore,  depend  upon  a  progressive  activa- 
tion of  two  main  groups  of  elements  differing  from  each  other  by  the 
number  of  synapses  involved  and  the  "waning"  phase  could  be  due  t© 
dropping  out  of  the  neurons  excited  by  the'  shortest  paths. 

When  recording  the  non-specific  response  from  a  surface-cortical 
electrode  and  from  a  needle  electrode  placed  at  different  levels 
within  the  cortex  itself,  the  underlying  white  matter,  radiations, 
various  basal  ganglia  and  eventually  the  thalamus,  not  only  the  laten- 
cy tends  to  remain  the  same,  but  recruiting  and  waxing  and  waning  do 
occiir  in  structures  where  obviously  no  cortical  neurons  are  involved, 
and  also  after  these  have  been  depressed  (cortical  cocainization)  or 
eliminated  (cortical  ablation).  It  logically  follows  that  all  of 
these  events  must  originate  subcortically  and  probably  within  the 
thalamus  itself. 

The  transformation  of  polarity  undergone  l»y  the  response  in  the  depth, 
its  relatively  unchanged  amplitude  and  some  of  the  mentioned  observa-  • 
tions  can  be  explained  by  postulating  the  presence  of  two  interrelated 
liut  separated  electrical  fields,  one  originating  from  fibers 
(positive  deflection)  the  second  from  cell  activity,  a  situation 
somewhat  similar  to  that  visualized  by  Grey  Walter  .(1953).  Thus, 
the  transition  from  a  high  amplitude  negative,  to  a  lower  amplitude 
negative-positive,  to  a  high  amplitude  positive  deflection  throughout 
the  cortex  and  underlying  white  matter  can  be  interpreted  as  the 
result  of  the  algebraic  sum  of  two  waves  of  opposite  pol.arity  with 
predominance  of  either  one  above  or  below  a  certain  level;  this  level 
would  not  signify  the  passage  from  "sink"  to  "source"  but  the  border- 
line between  the  two  fields. 

Significance  to  the  program  of  the  Institute;  The  system  under  in- 
vestigation  seems  to  be  involred  in  certain  types  of  epileptic  dis- 
' orders.  A  deeper  knowledge  of  its  physiology  could  probably  throw 
some  light  on  the  complex  mechanisms  undeir^ying  psychoparetic  mani- 
festations, alterations  of  awareness  and  attention  commonly  found  in 
epileptics, 

4 

Proposed  course  of  project;  Continue  the  investigation  of  this 
system  with  particular  reference  to  a)  inter-relationship  with 
specific  system,  1»)  effect  of  CNS  stimulants. 
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11,   BUDGET  DATA! 


12.  BUDGET  ACTIVITY: 

RESEARCH  £7     ;\rMl!''ISTRATION  C/ 

REVIEW  &  APPROVAL   IT/  TECHNICAL  ASSISTMCE  /".7 

13.  IDENTIFY  ANY  COOPERATING   UNITS  OF   THE  PUBLIC   HEALTH  SERVICE,    OR 
OTHER  ORGANIZATIONS,   PROVIDING  FUNDS,    FACILITIES,    OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1956  or  1957:      IF  COOPERATING  UNIT   IS  WITHIN 
NIH  INDKATE  SERIAL  NO(S)   (ITEM  I) 


lU.    IF  THIS  PROJECT  RESEMBLES,   COMPLEJIENTS,    OR  PARALLELS  RESEMCH  DONE 
ELSEWHERE  IN  THE  PUBLIC   HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF 
PERSONNEL,   FACILITIES   OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL 
NO(S)   IF  WITHIN  NIH) 
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SERIAL  NO. 


16,  LIST  PUBLICATIONS   OTHP^R  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURBIG 
CALENDAR  YEAR  1955: 


None 


17.  LIST  HONORS  ,\ND  AW/J^DS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


None 
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6,  Spindle  mechanism  and  experimental  epileptic  lesions. 
PROJECT  TITLE 


7.  B.  Ralston 

PRIMCIP;\L  INVESTIGATOR 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Objectives;  To  study  the  possible  role  of  the  spindling  mechanisn- 
in  the  transmission  of  focal  epileptic  discharges. 

Methods  employee^;  Creation  of  acute  epileptic  foci  )»y   the  use  of 
Penicillin  in  various  cortical  and  subcortical  regions  and  the 
changing  of  the  transmission  from  these  foci  to  other  areas  by 
the  effect  on  the  spindle  formation.  Experimental  animals  -  cat. 

Major  findings:  Foci  produced  in  certain  areas  such  as  the  mesial 
thalamus  and  the  cingulate  gyrus  have  an  activating  effect  on  the 
spindle  formation  and  also  synchronize  these  discharges  over  wide 
cortical  areas.  There  is  also  an  alteration  in  the  frequency  of 
the  spindling  to  a  pathological  degree. 

Significance  of  the  Program  to  the  Institute;  It  is  possible  that 
the  discharges  of  so-called  centrencephalic  and  subcortical  epi- 
lepsy are  the  result  of  focal  lesions  "broadcasting"  via  this 
mechanism. 

Proposed  course  of  project;   To  continue  and  extend  these  obser- 
vations on  the  cat  and  to  make  additional  ones  on  the  monkey,  and 
to  study  the  effects  of  various  anesthetic  and  other  pharmacolo- 
gical agents  on  the  spindle  formations. 
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10.    NINDB-96   (G) 
SERIAL  NO. 


11.   BUDGET  DATA: 


12.  BUDGET  ACTIVITY! 

RESEARCH  /x/         ADMINISTRATION  /~j 

REVIEW  &  .1PPR0VAL  CJ         TECHNICAL  ASSISTANCE  [".J 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC   HEALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,  PROVIDING   FUNDS,   FAdLITIES,   OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1956  er  1957:    IF  COOPERATING  UNIT  IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)    (ITEM  I) 


lU.   IF  THIS  PROJECT  RESEffiLES,  COMPLEMENTS,   OR  PARALLELS  RESEARCH  DONE 
ELSEl^JHERE   IN  THE   PUBLIC   HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF 
.      PERSONNEL,   FAdLITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY 
SERIAL  NO(S)    IF  WITHIN  NIH) 
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SERLIL  NO. 


16.  LIST  PUBLICATIONS  OTHER  TE.\N  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


None 


17.  LIST  HONORS  and  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1955: 


None 
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6.  Experimental  epilepsy  -  Electrographic   studies  in  cortical  and 

subcortical  epileptogenic  lesions. ^___ 

PROJECT  TITLE 

7.  B.  Ralston 

PRINCIPAL   INVESTIGATOR 

8,  C,  Ajmone  Marsan 

OTHER  INVESTIGATORS 

9,  PROJECT  DESCRIPTION 

Objectives:  The  purpose  of  this  project  is  to  study  the  behavior 
and  distribution  of  paroxysmal  discharges  originating  from  various 
cortical  regions  on  the  one  hand,  and  from  various  thalamic  nuclei 
on  the  other. 

Methods  employed  and  patient  material:  Acute  experiments  on  oats 
under  various  anesthetics.  Lesions  produced  with  Penicillin  and/or 
Alumina  Cream  introduced  by  means  of  a  stereotaxically  orientei 
needle.  Cortical  and  subcortical  recording  with  an  8  channel 
Offner  electroencephalograph  and  a  dual  beam  CRO. 

Major  findings;   Interesting  observations  have  been  made  to  date 
on  the  general  pattern  of  the  induced  epileptiform  activity  which 
seems  to  have  particular  features  depending  on  the  various  looa- 
tions  within  the  cortex  and  the  subcortical  structures.  Prefer- 
ential pathways  of  projection  have  been  established  for  the 
epileptiform  discharges  within  one  hemisphere,  between  the  two 
hemispheres  and  between  thalamus  and  cortex. 


R.P.G.  -  1(a) 
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Significance  to  the  program  of  the  Institute:  One  of  the  main  clin- 
ical  projects  is  the  EEG  study  of  focal  (temporal  in  particular) 
epilepsy.  The  possibility  of  establishing  criteria  for  selecting 
cases  with  cortical  from  those  with  subcortical  lesions  would  be  of 
the  greatest  significance  and  practical  use. 


Proposed  course  of  project;  Continue  the  study  and  extend  it  to 
monkey  with  particular  enphasis  upon  the  cingulate,  supplementary 
motor  and  temporal  areas. 
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12;  BUDGET  ACTIVITY: 
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REVIEW  &  APPROVAL  fj/       TECHNICAL  ASSISTANCE      "7 

13.    IDENTIFY  ANY  COOPERATBIG  UNITS  OF  THE  PUBLIC   HEALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,   PROVIDING  FUNDS,    FACILITIES,    OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1956  or  1957:    IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDKATE  SERIAL  NO(S)   (ITEM  I) 


lU.    IF  THIS  PROJECT  RESEIiBLES,    COMPLEMNTS,    OR  PARALLELS  RESEARCH 

DONE  ELSEV^HERE   IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCHANGE 
OF  PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY 
SERIAL  NO(S)    IF  WITHIN  NIH) 
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16.   LIST  PUBLICATIONS   OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DUROTG 
CALENDAR  YEAR  1955  : 


None 


17.   LIST  HONORS  AND   AWARDS  TO  PERSONNEL  RELATING   TO   THIS  PROJECT  DURWG 
G/iLENDAR  YEAR  1955: 


None 
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6«  Metrazol  and  sleep  activation  in  experimental  epilepsy 
PROJECT  TITLE 


7.  B.  Ralston 

PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION  (see  projects  2  and  8  of  the  EEG  Branch), 

Objectives ;  The  application  of  these  two  methods  of  activation 
in  cases  of  experimentally  produced  epileptogenic  lesions  pro- 
vides further  information  on  the  mechanism  of  seizures  and 
afford  the  possibility  of  better  differentiation  between  cortical 
and  subcortical  lesions. 

Methods  employed  and  material; 

See  projects  2  and  8  of  the  EEG  Branch, 

Major  findings :  The  material  obtained  in  more  than  J4O  cats  has 
still  t»  be  elaborated. 

Significance  to  the  program  of  the  Institute: 

See  projects  2  and  8  of  the  EEG  Branch. 

Proposed  course  of  project;  Complete  this  study  and  correlate 
with  results  on  epileptic  patients. 
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13,  IDENTIFY  ANY  COOPERATING   UNITS  OF  THE  PUBLIC   HEALTH  SERVICE,    OR 
OTHER  ORGAN IZ-ITIONS,   PROVIDING   FUNDS,   FACILITIES,    OR  PERSOMEL 
FOR  THIS  PROJECT   IN  EITHER  1956  or  195?:      IF  COOPERATWG  UNIT   IS 
WITHIN  NIH   INDICATE  SERIAL  NO(S)   (ITEM  l) 


Hi,    IF  THIS   PROJECT  RESEMBLES,    COMPLEMENTS,    OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF 
PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY 
SERIAL  NO(S)    IF  WITHIN  NIF) 
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Annual  Report  of  the  Basic  Research  Program,  NIMH-NINDB 
January  1  to  December  31,  1955 

It  i?  difficult  to  separate  fundamental  research  in 
neurological  disease  from  that  in  mental  illness;  for  that 
reason  a  combined  Basic  Research  Program  was  initiated  in  1951 
under  a  single  Scientific  Director,  supported  by  both  the 
National  Institute  of  Mental  Health  and  the  National  Institute 
of  Neurological  Diseases  and  Blindness.  This  program  is  based 
upon  the  thesis  that  progress  in  the  diagnosis  and  treatment 
of  nervous  and  mental  diseases  rests  firmly  upon  a  basic  under- 
standing of  the  nervous  system  through  the  biological  and 
behavioral  sciences.   In  contradistinction  to  other  areas  of 
medical  research,  most  neurological  and  psychiatric  disorders 
are  of  unknown  etiology  at  the  present  time.  The  crucial 
questions  in  these  disorders  have  not  been  answered.   In  many 
areas  they  have  not  even  been  phrased.   For  this  reason,  in 
addition  to  research  attacks  upon  specific  disease  entities, 
which  is  the  special  problem  of  the  programs  in  Clinical 
Investigation,  there  has  been  a  conscious  effort  to  establish  a 
comprehensive  program  with  adequate  support  in  each  of  the 
principal  scientific  disciplines.   In  addition,  research  on  many 
unsolved  problejns  is  conducted  in  the  relatively  neglected  areas 
between  the  disciplines.   A  most  important  aspect  of  the  intra- 
mural program  is  its  ability  to  bring  together  individuals  with 
the  experiences,  techniques,  and  attitudes  of  the  various  basic 
disciplines  along  with  clinical  investigators  so  that  each  new 
idea  or  finding  may  have  the  benefit  of  examination,  criticism, 
and  exploitation  in  all  of  its  ramifications. 

The  year  1955  saw  the  culmination  of  the  organizational 
phase  of  this  program.  Even  the  newest  laboratories  have  seen 
a  full  year  of  established  and  fruitful  activity.  This  activity 
encompasses  the  complete  spectrum  of  fundamental  research 
relevant  to  mental  and  nervous  diseases  ranging  from  the 
anatomical  sciences  to  socio-environraental  studies.  In  Table  I 
the  various  research  undertakings  are  classified  in  terms  of 
the  areas  of  fundamental  knowledge  which  they  are  designed  to 
elucidate. 

It  is  of  interest  to  classify  these  same  research  projects 
in  terms  of  the  important  clinical  problems  or  disease  entities 
to  which  they  are  relevant .  This  can  be  at  best  a  gross  under- 
estimate since  it  is  a  commonplace  observation  that  the  ultimate 
significance  of  fundamental  knowledge  is  considerably  greater 
than  the  specific  questions  which  it  answers.  Table  II  represents 
one  attempt  to  indicate  at  least  some  of  the  clear  and  demonstrable 
relationships. 
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TABLE  I  -  Fundamental  Research  Problems 
of  the  Basic  Program,  NIMH-NINDB 

STRUCTURE 

Development  of  the  nervous  system:  NINDB-3,  6,  17,  18 

Growth  and  regeneration:   NINDB-1,  2,    5,  7,  16,  17,  13 

The  anatomy  of  sensory  systems:   NINDB-28,  29 

Cytology  and  cytochemistry:   NIMH-60,  NINDB-4,  12,  13,  15,  19, 

Functiona.1  neuroanatomy:   NINDB-26,  27,  28,  29 

Experimental  pathology:  NIMH-33,  34,  35,  37,  38,  NINDB-20,  23' 

Genetics:  .  NIMH-17,  92 

FUNCTION 

The  nature  of  the  nerve  impulse:   NIMH-5,  6,  7,  18,  NINDB-37, 
38,  39,  45,  48,  49,  50,  52,  53 

Interactions  between  neurons:   NIMH-1,  2,  4,  NINPB-54,  55 

Spinal  cord  physiology:   NINDB-5,  21,  31,  54,  55' 

Physiology  of  the  brain  stem:   NIMI-I-1,  2,  10,  2i,  50,  51,  55, 

NINDB-11,  30,  32,  33 

Physiology  of  the  cerebral  cortex:   NIMH-3,  4,  8,  9,  50,  51, 

55,  5S 

Sensory  physiology:   NIMH-54,  55,  65,  67,  NINDB-18,  51 

METABOLISM 

Chemical  structure:   NIMR-12,  13,  14,  15,  16,  17,  19,  33,  34,  63, 

NINDB-13,  14,  24,  25 

Energy  transformations:   NIMH-3,  20,  21,  22,  62,  NINDB-40,  53 
Synthesis:   NIMH-12,  NINDB-40,  41,  42,  44,  46 
Intermediary  metabolism:   NIMH-24,  25,  29,  30 

Cerebral  circulation  and  nutrition:   NIMH-20,  21,  22, 

NINDB-20,  23,  35 


TABLE  I 
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THE  ACTION  OP  DRUGS  AND  HORMONES 

Mechanism  of  drug  action:   NIMH-1,  7,  20,  21,  36,  44,  46,  47, 
48,  49,  65,  7X,  NINDB-8,  22,  39,  43,  47 

Hormone  synthesis:  NIMH-i4,  26,  27>  30,  32 

Hormone  action:  •  I^IMH-25,  36,  49,  NINDB-19,  33,  34,  36 

Drug  metabolism:   NIMH-24,  2^,  27,  39,  41,  42,  43,  48,'  61 

BEHAVIORAL  SCIENCES  r-  -^ 

Anatomical,  physiological,  and  chemical  correlates  of  behiviori 
NIMH-e,  10,  11,  20,  21,  32,  40,  41,  45,  50, 
51,  53,  54,  56,  57,  64,  NINDB-3,  9 

Aging:   NIMH-20,  58,  59,  60,  61,  62,  63,  64,  81,  NINDB-4 

Learning:   NIMH-64,  71,  72,  NINDB-e,  10,  11  ... 

Perception:   NIMH-^54,  55,  58,  59,  55,  66,  67,  "71   .'  ",■   ■'■;;' 


SOCIO-ENVIRONMENTAL  . 

Population  dynamics:   NIMH-68,  69,  70 

Adaptation  of  the  family  to  stress:   NIMH-73,  74,  75,  76,  83 

Epidemiology  of  mental  disorders:   NIM^-77,  78,  86 

Sociological  studies  of  therapy:   NIMH-79,  80,  B2Y  S&y  87 

Human  interactions:   NIMH-8S,  89,  90,  91  ^  '  ,   ,?.-;{ 
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TABLE  1 1  -  The  Relevance  of  Basic  Research  Projects 
to  Clinical  Problems  aQ(i  Diseases  . 


Diagnosis  1  '   : 

NIMH-9,  53 
NINDB-27 

Pharmacotherapy : 

NIMH-1,  7,  'dl,    24,  26,  27, 

36,  40,  41,'  42,  46,  47, 

61,  65,  71,  20 
NINDB-8,  47 

Psychoses;, 

NIMH-1,.  9,  10,  11,  12,  17, 

20,  24,  26,  27,  31,  36, 

40,  41,  46,  50,  52,  57, 

65,  6Q,  67,  68,  70,  72, 
73,  74,  75,  76,  77,  79, 
80,  85,  86,  87,  88,  89 

NINDB-15,  43 

Psychosomatic  Diseases: 
NIMH-10,  20,  24,  32,  50 
NINDB-9,  10,  11,  17,  IB, 
34,  36 

Aging; 

NIMH^13,  20,- 53,  58,  59»  60, 

61,  62,  63,  64,  81 
NINDB-4,  7    .  >  , 

Mental  Retardation t 

NIMH-12,  13,  16,  17,  19,  23, 
25,  29,  30,  50,  51,  53,  53, 

66,  71,  92 

NINDB-3,  6,  9,  10,  13,  15, 
22,  42,  44,  46 

Juvenile  Delinquency; 

NIMH-50,  52,  68,  69,  72,  78, 
82,  86,  88,  89,  90,  91,  93 

Drug  Addiction; 

NIMH-39,  42,  43,  44,  45,  46, 
47,  48,  49 

Psychoneuroses ; 

NIMH-10,  20,  32,  50,  67,  68 

New  Techniques ; 

NIMH-3,  4,  9, 
NINDB-12,  13, 


Neuromuscular  Diseases; 
NIMH-3,  15,  16,  93 
NINDBr-S,  16,  27,  50,  54,  55 

Trauma  and  Disease  of  Peripheral 

Nerves; 

NIMH-5,  6,  14,  18,  26,  93 
NINDB-16,  37,  38,  39,  45,  48, 
49,  52,  53 

Sensory  Diseases:  '/ 

NIMH-2,  54,  55,  58,  59,  65,  .66, 

87,  71,  72 
NINDB-i8,  28,  29,  51 

Cerebral  Palsy; 

NIMH-3,  9,  15,  16,  53,  92 
NINDB-3,  6,  7,  8,  13,  15,  18, 
,22,  24,  25,  26,  42,  44,  46 

Cerebrovascular  Diseases: 
NIMH-14,  20,  21,  22,  93 
NINDB-17,  19,  20,  23>  35r 

Multiple  Sclerosis:     ;    -.  ; 
NIMH-33,  34,  35,  37,  38 
NINDB-15,  27,  40,  41,  42,  44, 
.  46,  54,  55 

Epilep&y:    ,     , 

NIMH-3,  8,  '21';  22-,'  S3  ■''■•  ■•'-' 
NINDB-15,  40,  50 

Paraplegia; 

NINDB-1,  2,  5,  21,  35,  54 

Metabolic  Diseases  in  General: 
NIMH-15,  16,  17,  19,  23,  24,  25, 

26,  27,  29,  30,  32 
NINDB-11,  30,  31,  32,  33,  34, 

35,  41,  44,  46 

Diseases  Other  Than  Neuropsychiatric 
NIMH-14,  17,  19,  34,  36,  39, 

42,  76,  83 
NINDB-9,  10,  30,  31,  32,  40 


21,  22,  93 

27,  33,  34,  38,  50 
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The  work  and  progress  in  the  individual  disciplines  are 
described  in  the  reports  of  the  laboratory  chiefs  which  follow: 

LABORATORY  OF  NEUROANATOMICAL  SCIENCES 
William  F.  Windle,  Chief 

The  organization  and  staffing  of  the  Laboratory  of  Neuro- 
anatotnical  Sciences  was  nearly  complete  in  1955,  Several  junior 
positions  remain  to  be  filled  and  the  Section  of  Neurocytology 
has  not  been  fully  activated.  The  chief  of  this  section, 
Dr.  Sanford  Pal:ay  of  Yale  University,  iis  temporarily  serving  as 
cohfultant  and  will  come  on  full  duty  in  the  late  spring  of  1956. 
His  move  depends  upon  the  completion  of  facilities  for  electron 
microscopy*  ^  As  a  part  of  this  section,  it  is  hoped  that  a 
tissue  culture  unit  will  be  organized  next  year. 

Functional  Neuroanatomy.  V/ithout  question  the  most  significant 
contribution  from  the  Laboratory  of  Neuroanatomical  Sciences 
during  the  year  1955  is  that  by  Dr.  Grant  L,  Rasmussen.   In  his 
attempt  to  improve  the  Nauta  stain  for  degenera,ting  terminal 
fibers  in  the,  central  nervous  system,  he  discovered  aWay  to 
stain  all  synaptic  endings  in  section  of  formalin-fixed  brain 
or  spinal  cord.  He  has  been  testing  this  method  to  determine 
its  reliability  and  the  results  are  satisfactory.  For  the  first 
time  it  appears  to  be  possible  to  see  all  the  terminal  endings 
of  one  neuron  upon  another.  The  method  reveals  a  population  of 
synaptic  endings  on  large  motor-type  cells  of  the  brain  stem 
and  spinal  cord  far  greater  than  by  any  other  technique.   It 
has  been  consistently  reproducible.  This  gives  neurologists  a 
new  tool  with  which  to  investigate  connections  in  the  central 
nervous  system.  The  tool  may  be  applied  to  neuropathology  to 
reveal  subtle  changes  not  ordinarily  shown  by  the  usual  staining 
methods.  This  new  method  may  hold  as  great  promise  for  neuro- 
anatomy as  did  discovery  of  the  reduced  silver  staining  methods 
in  1903  by  Ramon  y  Cajal  and  Bielschowsky,   It  is  noteworthy 
that  this  discovery  was  made  by  Dr.  Rasmussen  after  he  had  come 
to  this  laboratory  and  it  has  been  developed  entirely  in  this 
laboratory.  Additional  personnel  are  being  recruited  to  carry 
out  investigations  utilizing  this  new  method. 

Other  accomplishments  by  Dr.  Rasmussen  are  extension  of 
his  research  on  the  recurrent  or  efferent  nerve  fibers  which 
innervate  the  cochlea  and  the  revelation  of  an  orderly  system  of 
connecting  neurons  conducting  impulses  from  the  cerebral  cortex 
to  the  cochlea.  This  system  evidently  represents  an  auditory 
feedback  mechanism.  In  another  project,  Dr,  Rasmussen  is  trying 
to  demonstrate  the  pathway  of  autonomic  iniierVatiori  for  the 
inner  ear,  especially  the  sympathetic  component.   It  is  strange 
that  there  is  complete  lack  of  anatomical  information  about  this. 
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Experimental  Neuropathology.  Major  efforts  in  the  Section  on 
Experimental  Neuropathology  were  directed  toward  study  of 
physical  properties  of  the  spinal  cord  in  various  species  at 
different  ages.  These  studies  have  included  experiments  on 
reactions  to  narcosis.  Deep  anesthesia  resulted  in  volumetric 
changes  in  the  spinal  cord.  These  may  well  underlie  other  more 
subtle  changes  in  the  constituents  of  the  spinal  cord.  The 
volumetric  studies  on  the  spinal  cord  provide  basic  information 
necessary  for  the  understanding  of  responses  of  the  organism  to 
increase  in  age.  The  spinal  cord  rather  than  the  brain  was  used 
because  it  is  more  adaptable  to  controlled  experimentation. 

Neurocytology.  During  1955,  Drs,  Albers  and  Brightman  developed 
a  very  sensitive  bioassay  technique  for  measuring  antidiuretic 
hormones.   It  permits  a  number  of  determinations  to  be  carried 
out  on  a  single  rat  without  any  significant  trauma  and  without 
anesthesia.  With  this  new  method,  research  has  been  directed 
toward  determining  whether  circulating  levels  of  posterior  lobe 
hormones  exert  an  effect  on  the  output  of  these  hormones  and  of 
neurosecretory  material  from  the  brain. 

Dr.  Brightman  continued  experiments  which  were  reported 
last  year  and  accumulated  additional  data  on  neurosecretory 
mechanisms.  He  developed  a  technique  of  irradiating  minute 
areas  in  the  rat's  hypothalamus  with  x-rays,  in  an  attempt  to 
damage  selectively  the  supraoptic  and  paraventricular  nuclei 
of  the  hypothalamus. 

Dr.  V/ayne  Albers  continued  his  work  on  development  of 
new  micro  methods  for  determining  pyridine  nucleotide  dependent 
enzymes  in  biological  material,  methods  which  are  expected  to 
extend  studies  of  quantitative  microbiochemisti-y  of  the  nervous 
system.   In  addition,  he  carried  out  research  on  biochemical 
composition  of  histologically  distinct  elements  of  the  nervous 
system  and  the  manner  in  which  these  elements  contribute  to  the 
biochemistry  of  neural  function.   It  is  expected  that  this 
project  will  contribute  to  our  basic  knowledge  of  the  histo- 
chemistry of  the  nervous  system. 

Development  and  Regeneration.  The  law  of  "specific  nerve 
energies"  is  a  fundamental  concept ;  it  is  thought  that  each  end 
organ,  after  degeneration,  regenerates  only  if  located  by  its 
own  specific  type  of  nerve  fiber.  This  is  not  necessarily  true. 
Dr.  Lloyd  Guth  demonstrated  functional  return  in  mammals  after 
heterogeneous  nerve  anastomosis.  No  other  adequately  controlled 
experiment  of  this  type  has  been  reported.  He  showed  that 
auricular  vasomotor  reflexes  and  pupillary  reflexes  of  the  cat, 
after  inactivation  by  section  of  the  cervical  sympathetic  trunk, 
were  reactivated  by  fibers  from  the  vagus  nerve  regenerating  into 
the  superior  cervical  sympathetic  ganglion. 
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Studies  on  regeneration  in  the  central  nervous  system  were 
continued  by  Dr.  V/indle.  The  present  status  of  central  nervous 
system  regeneration  may  be  stated  as  follows:   It  has  been  proved 
to  occur  and  involves  essentially  three  mechanisms.   In  the  very 
young  individual  soon  after  birth  neuroblasts  may  still  produce 
new  nerve  fibers,  as  has  been  shown  in  the  first  three  weeks  of 
life  in  the  rat.  Severed  axons  of  nerve  fibers  in  the  central 
nervous  system  can  send  out  new  growths.   Intact  central  axons 
adjacent  to  those  which  have  been  damaged  are  capable  of 
sprouting  new  processes.  The  effective  use  of  this  regenerative 
activity  is  prevented  in  the  higher  animals,  including  the  cat, 
monkey  and  man,  by  formation  of  neuroglial  scars  and  later  by 
encroachment  of  collagenous  tissue.   Since  regeneration  has  been 
shown  to  be  possible,  it  is  now  only  a  matter  of  time 'before 
ways  are  discovered  to  make  it  practicable.  Research  in  this 
laboratory  is  being  directed  toward  that  end. 

As  part  of  the  Neurological  Institute's  program  of 
research  in  cerebral  palsy  and  mental  retardation,  the  Section 
on  Development  and  Regeneration  has  undertaken  to  carry  out 
certain  basic  studies,  Drs,  V/indle,  C,  J,  Bailey,  and  M.  H,  Hack 
have  in  progress  experiments  involving  asphyxiation  iand  k-esuscita- 
tion  of  fetal  guinea  pigs  near  the  end  of  gestation,  the  ^nimals 
are  being  reared  for  behavioral  studies  to  determine  possible  . 
alterations  in  learning  ability  and  memory.  The  present  study 
is  an  extension  of  Dr,  V/indle 's  earlier  experiments  of  a 
similar  nature. 

During  experiments  to  determine  effects  of  bacterial 
pyrogens  when  administered  to  African  green  monkeys,  occasion 
was  found  to  utilize  reserpine.  The  animals'  reactions  were 
such  that  a  more  extensive  investigation  of  the  effects  of  this 
and  other  drugs  was  undertaken.  Doses  of  reserpine  comparable 
to  the  same  employed  in  human  subjects  produced  in  monkeys  many 
of  the  symptoms  of  human  parkinsonism.  An  effort  is  being  made 
to  determine  whether  or  not  cytological  changes  occur  in  the 
brain  after  chronic  administration  of  the  drug. 

LAfiORATORY  OP  BIOPHYSICS 
Kenneth  S.  Cole,  Chief 

The  groundwoi-k  of  the  laboratory  has  been  laid  in  its 
first  year.  The  principal  extensions  of  the  staff  nucleus  are 
in  progress,  a  large  part  of  the  basic  equipment  is  available, 
and  developmental iiireliminary  or  experimental  work  is  under  way 
on  the  major  phases  ©f  the  laboratory  program. 

The  squid  giant  akon  is  still  the  only  preparation  in 
which  the  ion  movements  fundamental  to  impulse  excitation  and 
propagation  can  be  measured  and  analyzed.  The  primary  effort  of 
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the  laboratory  is  being  devoted  to  means  for  obtaining  the 
minimum  necessary  data  on  this  axon  with  accuracy,  rapidity,  and 
reproducibility.  The  use  of  a  micropipette  as  the  control 
electrode  has  been  found  quite  helpful  for  accuracy  and  speed, 
but  places  stringent  requirements  on  the  control  circuits. 
Preliminary  analysis  of  last  season's  <data  shows  unsatisfactpry 
survival  and  the  needs  for  the  development  work  now  under  way- 

The  calculation  of  nerve  phenomena  by  the  Standards 
Eastern  Automatic  Computer  has  shown  the  Hodgkin-Huxley  equations 
to  give  a  stimulus  difference  between  passive  and  active 
responses  that  is  many  thousand  times  less  than  can  be  determined 
for  the  i-eal  nerves  which  gave  rise  to  the  equations^  This 
indicates  that  some  of  the  less  factually  grounded  formulations 
of  excitation  may  be  inadequate.  The  theory  and  the  calculations 
of  the  uniformly  propagated  impulse  have  been  difficult  and  have 
progressed  slowly.  - 

The  effects  of  a  series  of  synthetic  anti-cholinesterases 
on  frog  nerve  impulse  potential  and  velocity  bear  so  little 
relation  to  the  in  vitro  inhibitiori  of  the  esterase  by  the 
compounds  as  to  Tesseri  the  probability  that  acetylcholine  is 
primarily  involved  in  the  activity  phases  of  nerve  impulse 
initiation  and  propagation. 

Investigation  of  a  100  '\i   single  nerve  fiber  from  the 
lobster  has  been  undertaken  recently  and  the  preparation  shows 
considerable  promise  for  the  more  precise  investigation  of  the 
anticholinesterases  and  perhaps  for  the  measurements  of. the  ion 
movements  underlying  excitation. 


LABORATORY  OP  NEUROPHYSIOLOGY 
Wade  H.  Marshall,  Chief 

This  laboratory,  one  of  the  first  to  be  initiated  in  the 
program,  saw  an  active  and  productive  year.  The  areas  of 
interest  of  its  individual  scientists  cover  the  broad  field  of 
neurophysiology  and  interdigitate  well  with  the  Laboratories 
of  Biophysics,  Anatomical  Sciences,  Psychology,  and  Clinical 
Science.  The  interest  in  function  of  the  nervous  system  ranges 
from  studies  on  the  mechanism  of  production  of  the  action 
potential,  the  properties  of  single  neurons,  mechanisms  of 
interaction  between  populations  of  neurons,  action  between 
neurons,  the  physiology  of  the  visual' system,  the  mechanism  of 
action  of  hallucinogenic  and  other  drugs,  to  the  chemical  and 
electrical  properties  of  the  cerebral  cortex  and  the  neuro- 
physiological  correlations  or  bases  of  behavior. 
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General  Neurophysiology.   If  he  work  of   this  section  has  been 
heavily  involved  in  followihg  up  its  previous  contributions  to 
the  mechanism  of  hallucinogenic  drug  action.  The  resemblance 
between  physiologically  induced  subnormality  and  that  due  to 
lysergic  acid  diethylamide  showed  the  need  for  better  information 
on  the  excitability  cycles  of  the  visual  system,   As  a  result 
of  this  work,  a  number  of  new  and  surprising  facts  have  been 
revealed  concerning  the  functional  activity  of  the  lateral 
geniculate  body,  the  important  relay  station  in  the  visual 
system.   A  prolonged  and  profound  period  of  subnormality  in  this 
nucleus  was  discovered  following  tetanic  stimulation  for  several 
seconds  and  has  been  studied  intensively  by  Drs.  Evarts  and 
Marshall.  The  mechanism  of  this  action  is  an  extremely  intriguing 
question  which  is  being  actively  pursued.   The  answer  will 
undoubtedly  be  very  important  for  the  understanding  of  the 
fundamental  physiology  of  the  synapse.   Dr.  Hughes  and  Dr.  Evarts 
havie  made  considerable  advances  in  the  knowledge  of  the  phenomenon 
of  post-tetanic  potentiation,  another  phase  of  electrical  activity 
at  the  synapse  and  critical  to  an  appreciation  of  the  relation- 
ship between  synaptic  transmission  and  psychological  events. 

During  the  past  summer,  Drs.  Evarts  and  Shulman  made  a 
number  of  crucial  observations  on  excitability  cycles  and  LSD 
action  in  unanesthetized  cats  in  which  electrodes  were  implanted 
for  stimulation  and  recording  In  the  primary  ascending  visual 
system.  This  type  of  preparation  is  very  important  in  order  to 
eliminate  anesthetic  effects  and  to  permit  concurrent  observa- 
tions on  behavior  which  are  impossible  in  anesthetized  prepara- 
tions. The  observations  were  very  similar  to  those  secured 
from  brain  stem  section  preparations.  This  information  is  not 
only  of  crucial  value  on  those  points  but  also  relegates  to  a 
minor  position  the  brain  stem  reticular  mechanisms  in  these 
effects.  This  is  important  since  some  investigators  have  claimed 
that,  if  the  brain  stem  reticular  region  were  destroyed,  lysergic 
acid  would  have  no  effect  on  the  cat's  brain.  Thus,  one  of  the 
achievements  of  this  section  has  been  to  relieve  the  overloaded 
reticular  system  of  two  duties,  control  of  the  excitability 
cycle  of  the  lateral  geniculate  and  its  reaction  to  lysergic 
acid.  Dr.  Leao,  the  discoverer  of  spreading  cortical  depression, 
is  now  working  in  this  laboratory  in  collaboration  with  Dr. 
Marshall.  This  fortunate  collaboration  is  making  possible 
intensive  work  on  oxygen  tension  changes  as  a  function  of 
neuronal  activity  and  chemical  alterations  in  them. 

The  Production  of  the  Nerve  Impulse.   Dr.  Tasaki  is  proceeding 
with  brilliant  experimental  work  designed  to  elucidate  the 
mechanisms  of  production  of  the  action  potential  in  vertebrate 
nerve  and  muscle  fiber.   He  believes  that  the  evidence  is  now 
strong  enough  to  indicate  that  the  ionic  theory  is  incapable  of 
explaining  his  data  on  certain  of  these  structures.   Dr. 
Spyropoulos  with  the  guidance  of  Dr.  Tasaki  has  done  a 
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provocative  piece  of  v/ork  on  the  effects  of  repetitive  stimula- 
tion of  isolated  nerve  fibers «  These  observations  originated  in 
the  almost  accidental  discovery  that  prolonged  stimulation 
produced  a  dramatic  lengthening  of  the  duration  of  the  nerve 
impulse.  He  is  now  examining  the  effect  of  pressure  on  these 
action  potentials,  finding  that  high  pressure  shortens  the 
prolonged  spike  while  lengthening  the  normal  spike. 

Spinal  Cord.  This  section  under  Dr.  Karl  Frank  is  one  of  the 
few  to  study  electrical  potentials  of  cell  bodies  and  their 
fibers  within  the  spinal  cord  and  has  developed  techniques  for 
making  this  type  of  measurement  consistently.  More  important, 
they  have  developed  adequate  physiological  tests  and  criteria 
for  distinguishing  between  the  react ipnis  of  cells  and  their 
fibers.  Because  of  the  relatively  large  size  of  motor  neurons, 
most  previous  work  on  intracellular  measurement  has  been 
concentrated  oh  those  cells.  Dr.  Frank's  newer  techniques  have 
made  it  possible  for  this  section  to  make  systematic  studies  of 
the  smaller  interneurons.  These  important  cells  which  stand 
between  the  sensory  and  the  motor  systems  have  been  subjected 
to  extensive  study  and  classification.  Many  new  properties  have 
been  elicited.  A  new  type  of  cell  which  has  been  labelled  an 
"alerting  cell"  has  been  described  which  responds  to  a  wide 
field  of  peripheral  stimulation  and  probably  plays  an  important 
coordinating  role  in  the  nervous  system.  This  section,  in 
collaboration  with  Dr.  Fuortes  of  the  Walter  Reed  Medical 
Center,  is  pioneering  in  a  study  of  the  various  types  of  rhythms 
initiated  by  the  motor  neurons,   Studies  of  the  trans-synaptic 
events  in  the  spinal  cord  have  yielded  new  information  relating 
to  the  old  question  of  how  the  nerve  impulse  is  transmitted  from 
one  cell  to  another. 

Cortical  Integration.  Dr.  John  Lilly  and  his  staff  have 
continued  their  work  with  the  special  electrical  waveform  for 
brain  stimulation  developed  by  them  lasJt  year.  It  has  been 
confirmed  by  them  and  others  that  this  'particular  wave:^drm  is 
non-injurious.  Other  laboratories  throughout  the  country  have 
found  this  technique  of  value  in  permitting  the  stimulation  of 
parts  of  the  brain  for  research  or  diagnostic  purposes  without 
any  evidence  of  injury. 

In  continuation  of  the  cortical  mapping  studies  on 
unanesthetized  monkeys,  this  section  has  succeeded  in  implanting 
610  electrodes  over  one  hemisphere  and  has  found  that  all  areas 
of  cortex  give  movements  in  response  to  electrical  stimuli. 
The  movements  are  appropriate  for  the  area  stimulated;,  i.e. , 
eyes  or  ears  move  when  the  visual  or  acoustic  receiving  afeas 
are  stimulated.  The  frontal  pole  gave  combined  eye  and  ear 
movements.  Post-central  tactile  cortex  gave  body  movements 
similar  to  those  of  the  classical  precentral  motor  area.  Studies 


thus  far  have  indicated  that  a  drastic  revision  of  the  classical 
motcjr  iareas  Q.f  -  the  bra;ini  will  be  necessary-  as  the  result  of 
these  \^ni,q^estudJies  now,  performed  withbut  the  obihplicatibns  of 
anesthesia  and  acute  surgery. 

LABORATORY  OP  NEUROCHEMISTRY 
Seymour  S.  Kety,  Acting  Chief 

This  laboratory  deals  broadly  with  the  chemical  structure 
and  metabolism  of  the  nervous  system  and  the  biochemical 
processes  which  are  involved  in  normal  and  abnormal  mental  and 
neurological  function.   Its  program  extends  from  extremely 
basic  physical  chemistry  of  various  components  import ant  to  the 
nervous  system  and. to:  the  body  as  a  whole,  throiSgh  bibcheinical 
processes  which  occur  in  isolated  chemical  systems  or  cells 
to  the  intact  human  brain. 

Physical  Chemistry.  This  section  has  continued  its  general 
program  on  the  structure  of  molecules  of  biological  importance 
with  emphasis  upon  those  materials  which  are  vital  to  an  under- 
standing of  the  structure  and  function  of  nervous  tissue. 
The  main  concern  of  the  group  under  Dr.  Rich  has  evolved  about 
ribonucleic  acid,  a  large  molecule  which  is  found  inside  all 
cells  and  which  appears  to  be  associated  with  protein  synthesis. 
This  material  makes  up  the  Nissl  substance  which  is  so  pro- 
nounced a  feature  in  certain  types  of  nervous  cells.  X-ray 
diffraction  studies  of  synthetic  materials  which  have  been 
formed  by  an  enzyme  and  are  composed  of  the  same  units  as 
natural  nucleic  acid  have  been; carried  out.  These  materials 
were  found  to  have  the  same  structure  as  the  substance  isolated 
from  natural  sources.  This  finding  is  significant  in  that  it 
suggests  that  the  native  substance  does  not  have  the  structure 
based  upon  a  specific  union  between  various  parts  of  different 
molecules. 

Two  significant  structural  discoveries  were  made  v/hich 
are  important  in  the  field  of  connective  tissue.  The  structure 
of  a  synthetic  polypeptide,  polyglycine  II,  was  determined. 
This  material  has  in  it  long,  helical  molecules  which  are  held 
together  side  to  side  in  a  specific  manner  utilizing  hydrogen 
bonds.  Aj  a  result  of  this  discovery,  a  structural  model  has 
been  proposed  for  collagen,  the  major  fibrous  protein  molecule 
of.  skin,  connective  tissue,  tendons,  blood  vessel  coating,  etc. 
Collagen  has  33%  glycine,  and  the  proposed  model  consists  of 
three  polypeptide  chains  approximately  arranged  as  in  the  poly- 
glycine crystal.  This  model  predicts  the  correct  X-ray 
diffraction  pattern,  infrared  spectrum  and  amino  acid  sequences 
which  are  found  in  collagen  itself.   In  view  of  this,  it  is 
highly  likely  that  it  is  the  correct  structure,  and  it  will 
serve  as  a  great  stimulus  to  research  in  this  field. 
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Another  project  in  this  laboratory  ha'S'- been  the  study 
of  the  diffusion  properties  of  lipid  containing  membranes*  .•  . 
Nerve  cells  l^ave  at  their  surf  ace  , a  membrane  which  is  coated 
with  lipid  and  which  conducts  ions  during  the  transmission  of 
the  nerve  impulse.  Model  diffusion  systems  have  been  oet  up  in 
an  attempt  to  learn  how  these  membranes  act  when  transferring 
ions , 

Lipid  Chemistry,  This  section  under  Dr.  Roscoe  Brady  is 
primarily  interested  in  the  metabolism  of  complex  cerebral 
lipids,  and  its  first  concern  at  this  time  is  a  knowledge. of 
the  intermedi^j^y  pathways  by  which  lipid  synthesis  takes  plao^ 
and  the  forces  which  regulate  and  supply,  the  energy  necessary 
for  those  processes.  This  sectioii  has  undertakeh  and  completed 
some  funda;hentai  studies  on  the  metabolism  of  substituted  .  ..,5 
derivatives,, of  acetyl  coenzyme  A,  the  high  energy  building  block 
of  long  chain, fatty  acids.  These, studies  have  yielded  insight . 
into  tl^^  iiature  of  some  enzyme-substrate  kinetics  6f   coenzyme  A 
complexes.  Furthermore,  in  the  course  of  these  studies,  tyjo  .;  ' 
new  naturally-occurring  enzymes  have  been  discovered;  pne  , 
catalyzes  the  biosynthesis  of  abnormal  coenzyme  A  Compbunds V 
such  as  fluoroacetyl  coenzyme  A,  and  another  oxidizes  specif,i<?ally 
the  2-riierciptoethylamine  moiety  of  coenzyme  A,  The  latter  is  of 
particular  interest  because' coenzyme  A  must  be  in  tlie  reduced  .  - 
state  for  the. formation  of  high  energy   thiol  esters  which 
have  proveii  to  be  so  essential  for  many  biological  energy  , 
yielding^  processes,  such  as  the  oxidation,  of /carbohydrate  and  ;.i''. 
fatty  "acids  as  well  as  fatty  acid,  synthesis  and  the  formation 
of  acetyl' choline .  .'    '.,.      ■  '* 

Purthier .work  has  been  performed  on  the'cofactor  require-, 
ments  for  fatty'acid  synthesis,  and  several  profbiind  effects  -..,  i 
have  been  dbseryed  upon  the  addition  of  supplemental  cp.enzyme.-A  j 
or  reduced  triphosphapyridine  nucleotide  on  the  process,, ,, JVi^h  :.; 
a  knowledge  of  .these  facts,  ia  reasonable  explanation  of 'tH^ ,:,  •  .; 
failure  of  fatity  acid;  synthesis  in  diabetes  may  be  obtained. 

■  '  '  .  •     ,  ,■  '"*' 

Extending  the  basic  knowledge  of  fatty  acid  feynthesi,s..;  n-. 

to  the  formatipn  of  the  cerebral  lipids,  two  new  cbrnplicating 

raaterikll^  ari^  ii^trpduced.  This 'Section  .would  llke^  to  learn 

how  Oferebrpsi^es  are  synthesized  s^rid  subs,equent:ly  metabplized 

by  the  brain,  To  study  this  process,  Dr.  Brady's  gi-bup  has 

prepared  and  performed  enzyme  studies  with  uridine' diphospho- 

galactose  labelled, with  radioactive  carbon-14.  The  formation 

of  this 'Substance  has  beew  investigated  in  extracts  of  brain 

tissue,  and  the  results  of  the  study  have  been  published. 

Further  work  on  the  incorporation  of  galactose  into  cerebrosides 

is  in  progress,., 
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The  third  component  of  cerebrosides  in  addition  to  a 
molecule  of  fatty  acid  and  galactose  is  sphingosine.   A  method 
has  been  developed  in  this  laboratory  for  the  purification  and 
microanalysis  of  sphingosine.  The  material  has  been  used  for 
the  model  synthesis  of  C^^-labelled  ceramides  which  are  amide 
complexes  of  a  fatty  acid  with  sphingosine;  in  other  words,  a 
cerebroside  minus  the  molecule  of  sugar. 

The  study  of  cerebrosides  is  to  be  approached  from  all 
three  angles;  i.e.,  fatt^  acid  metabolism,  sphingosine 
metabolism  and  finally  carbohydrate  metabolism.  This  section 
has  discovered  a  new  enzyme  in  mammalian  tissue  which  catalyzes 
the  phosphorylation  of  ribose.  The  enzyme  has  been  purified, 
characterized,  and  the  product  ribose-5-phosphate  conclusively 
identified.  This  enzyme  is  extremely  important  because  ribose 
forms  an  integral  part  of  nucleic  acids  and  the  nucleotide 
coenzymes.  Among  the  latter  are  adenosine  triphosphate, 
diphospho  and  triphosphopyridine  nucleotides  whose  paramount 
importance  in  energy  transfer  and  biological  oxidations  is 
indisputable.  This  study  is  being  extended  to  obtain  knowledge 
of  the  formation  and  concentration  of  these  and  other  nucleo- 
tides in  the  brain  during  development  and  under  normal  and 
pathological  conditions.  The  importance  of  these  compounds  in 
the  regulation  of  nerve  metabolism  merits  careful  investigation 
at  this  time. 

Cerebral  Metabolism.  The  activities  of  this  section  are 
concerned  with  the  metabolism  of  the  living  brain  in  situ.   Its 
program  includes  continued  observation  on  the  human  brain  by  the 
use  of  the  nitrous  oxide  technique  and  a  continuing  effort  to 
study  the  circulation  and  metabolism  of  the  separate  areas  of  . 
the  brain  in  the  living  and  functioning  state.  Studies  of 
the  effects  of  lysergic  acid  diethylamide  in  normal  and 
schizophrenic  subjects  have  been  completed.  During  the  peak 
of  the  psychological  effects  of  this  substance,  no  detectable 
change's  in  circulation  or  metabolism  were  revealed.  This 
finding  is  of  some  interest  since  there  has  been  much  specula- 
tion on  the  mechanism  of  action  of  this  substance  and  studies 
on  isolated  tissue  have  suggested  the  possibility  that  it  may 
act  either  by  affecting  the  circulatory  state  of  cerebral 
vessels  or  by  interfering  with  oxidative  metabolism.   Further 
data  was  obtained  on  the  interesting  association  betv/een 
marked  anxiety  and  cerebral  oxygen  consumption. 

Additional  work  has  been  done  on  the  technique  for 
rapid  continuous  measurement  of  cerebral  blood  flow  in  man 
developed  by  Doctors  Sokoloff  and  Kety  in  collaboration  with 
Dr.  Benjamin  Lev/is  of  the  U.S.  Naval  Air  Development  Center, 
During  the  past  year  the  method,  which  involves  the  use  of 
a  radioactive  gas  (Kr '®) ,  has  been  found  capable  of  demonstrating 
the  rapid  changes  produced  in  cerebral  blood  flow  by  hyperventi- 
lation and  by  drugs  such  as  carbon  dioxide  and  nor-epinephrine 
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and  to  follow  these  changes  over  minute-to-minute  intervals. 
This  technique  which  is  of  great  value  in  aviation  physiology 
will  also  find  application  in  numerous  types  of  neuropsychiatrlc 
conditions  in  which  rapid  alterations  in  the  cerebral  circula- 
tion may  be  examined. 

Doctors  Kety,  Sokoloff,  and  Freygang  have  continued 
their  studies  on  the  local  circulation  of  the  brain.  Experi- 
ments in  large  numbers  of  cats,  both  conscious  and  anesthetized, 
have  demonstrated  that  the  method  yields  reasonable  and 
consistent  values.  Blood  flow  in  approximately  28  individual 
structures  of  the  brain  and  spinal  cord  has  been  measured  for 
the  first  time  and  changes  in  local  blood  flow  attending 
alterations  in  physiological  and  pharmacological  states  have 
been  demonstrated.  Values  obtained  in  the  areas  of  the 
cerebral  cortex  generally  associated  with  sensory-motor,  visual 
or  auditory  functions  were  very  high,  surpassed  only  by  those 
of  the  inferior  colliculi  and  greatly  exceeding  values  in 
other  areas  of  the  cortex.  Retinal  stimulation  in  similarly 
anesthetized  cats  by  means  of  strong  repetitive  light  flashes 
appears  to  result  in  increased  visual  cortical  blood  flow 
particularly  in  tiny,  discrete,  punctate  areas  in  the  lateral 
gyri.  This  strongly  suggests  a  relationship  between  local 
cerebral  blood  flow  and  functional  activity. 

Dr.  Sokoloff  has  continued  his  studies  on  t^he  possible 
mechanism  of  action  of  thyroxine  and  its  relationship  to 
cerebral  metabolism.  He  has  demonstrated  for  the  first  time, 
by  measurement  of  the  uptake  of  radioactive  thyroxine^  that 
this  substance  does  penetrate  the  blood:brain  barrier.  The 
results  further  suggest  that  the  turnover  rate  of  thyroxine 
in  brain  is  similar  to  those  in  liver  and  kidney,  tissue  whose 
metabolism  is  markedly  affected  by  thyroxine.  Thus,  his 
finding,  several  years  ago,  that  thyroxine  does  not  increase 
the  metabolism  of  the  brain  in  contradistinction  to  its  effects 
on  other  tissues  must  be  explained  upon  some  inherent  property 
of  cerebral  metabolism  rather  than  an  inability  of  this 
hormone  to  cross  the  blood:brain  barrier. 


,   LABORATORY  OF  CELLULAR  PHARTMCOLOGY 
Giulio  L,  Cantoni,  Chief 

This  report  covers  the  first  full  year  of  operation  of 
the  Laboratory  of  Cellular  Pharmacology.  It  is  gratifying  to 
report  that  the  initial  phase  of  the  work  has  been  completed, 
that  numerous  projects  have  been  initiated,  and  that  satisfactory 
progress  has  already  been  achieved  in  some  of  them.  Research 
activities  of  the  Laboratory  of  Cellular  Pharmacology  have  been 
developed  in  three  main  areas:  1)  studies  on  biological 
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methylations,  2)  studies  in  comparative  biochemistry,  and 
3)  studies  of  the  interrelationship  between  amino  acid  metabolism 
and  the  citric  acid  cycle.  These  three  areas  have  been  chosen 
because  of  their  particular  interest  to  problems  of  cellular 
and  neuropharmacology  and  also  because  they  are  contiguous 
rather  than  separate  areas  of  biochemical  research. 

Biological  Methylation  Mechanisms,  There  is  every  reason  tp 
believe  that  the  biosynthesis  of  neurohormones  such  as  acetyl- 
choline and  epinephrine,  the  biosynthesis  of  alkaloids  such  .as 
morphine,  nicotine,  bufotenine  and  many  others,  and  the  formation 
of  thiamine  may  involve  transmethylation  reactions.  Furthermore, 
it  has  been  suggested  that  the  cleavage  of  "onium"  compounds 
may  be  responsible  for  some  of  the  physicochemical  changes 
which  accompany  such  processes  as  nerve  conduction  and  muscle 
contraction.  While  this  suggestion  is  no  more  than  a  working 
hypothesis,  it  is  obviously  of  great  interest  to  cellular  . 
physiology  in  general  and  to  neurophysiology  in  particular,. 

Recent  work  on  the  pharmacology  of  hallucinogenic  agents 
raises  the  possibility  that  a  closer  and  exciting  relationship 
between  biological  transmethylation  and  mental  health  may 
develop.  This  possibility  at  present  rests  purely  on  hypo- 
thetical grounds  and  may  be  formulated  as  follows:  Most  of 
the  naturally  occurring  hallucinogenic  agents  are  known  to 
contain  either  one  or  several  methyl  groups  attached  to  a 
nitrogen  and/or  to  an  oxygen  atom.   It  is  safe  to  assume  that 
biologically  these  methyl  groups  are  derived  from  methionine. 
One  can  therefore  propose  as  a  working  hypothesis  the  idea 
that  in  some  types  of  mental  disorders  the  underlying  biological 
derangement  is  a  defect  in  the  metabolism  of  the  "labile" 
methyl  group.  This  hypothesis  may  be  accessible  to  an 
experimental  approach  because  it  may  be  possible  to  interfere 
with  metabolism  of  the  methylated  compound  by  administration 
of  large  excess  of  compounds  which  are  capable  of  acting  as 
methyl  acceptors.  In  man,  one  might  use  compounds  such  as 
nicotinamide  or  guanidino  acetic  acid  which  are  excreted  as 
the  N-methyl  derivatives,  (N-methylnicotinamide  and  creatine 
respectively).  In  fact,  it  has  been  reported  that  administra- 
tion of  large  doses  of  nicotinamide  results  in  considerable 
improvement  in  certain  types  of  schizophrenia.   It  is  not 
clear,  however,  whether  this  improvement  is  related  to  the 
methylation  of  nicotinamide  or  to  some  other  cause.  Plans 
are  being  made  to  attack  the  problem  in  collaboration  with 
the  Laboratory  of  Clinical  Science, 

Comparative  Biochemistry.   It  is  not  necessary  to  emphasize 
the  relationship  between  comparative  biochemistry  and  cellular 
pharmacology.   Indeed,  it  can  be  stated  that  rational  use  of 
drugs  depends  upon  the  understanding  of  the  metabolic  differ- 
ences between  different  tissues  and  different  species. 
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Experimentally,  an  approach  to  comparative  biochemistry  is 
underway  and  it  is  hoped  to  develop  tjhis  area  of  research 
further  in  the  coming  year.  The  project  on  atropine  esterase 
in  the  rabbit  and  its  genetic  determination  appears  of 
particular  interest  in  this  connection. 

Amino  Acid  Metabolism  and  the  Citric  Acid  Cycle.  The  third 
broad  area  of:  interest  has  been  the  field  of  amino  acid 
metabolism  in  general  and,  in  particular,  the  relationship 
between  individual  amino  acids  and  metabolites  of  the  citric 
acid  cycle.  Studies  of  this  kind  are  also  related  to  compara- 
tive biochemistry  because  one  of  the  characteristic  features 
of  mammalian  metabolism  is  the  relative  inability  to  synthesize 
amino  acids  whereas  in  lower  species  this  ability  is  widespread. 
Of  particular  significance  to  mental  health  are  the  studies  on 
the  metabolism  of  phenylalanine  for  it  is  generally  agreed  that 
a  defect  in  the  metabolism  of  this  amino  acid  is  involved  in 
one  form  of  mental  deficiency  in  children.  Dr.  Kaufman  has 
already  achieved  considerable  progress  in  this  area. 

During  the  next  twelve  months,  it  is  hoped  to  initiate 
new  projects  to  include  the  biology  of  thyroxin,  the  biosynthesis 
of  alkaloids  and  animal  hormones,  and  the  formation  of  adaptive 
enzymes  in  the  mammal . 

'  ADDICTION  RESEARCH  CENTER 
.-Harris  Isbell,  Chief 

Addiction  Liability  Testing,  The  original  object  of  this 
program  at  the  Addiction  Research  Center  was  to  develop  a  pain- 
relieving  drug  which  would  not  have  the  addictive  properties  of 
morphine,  there  now  seems  little  hope  that  such  an  agent  can 
be  found  because  six  different  chemical  classes  of  analgesics 
have  been  shown  to  possess  addiction  liability.  The  program  is 
now  being  carried  on  for  the  protection  of  the  public  with  the 
object  of  preventing  introduction  of  potentially  addicting    , 
substances  into  uncontrolled  clinical  use.  Drugs  are  referred 
to  the  Center  by  the  Committee  on  Drug  Addiction  and  Narcotics 
of  the  National  Research  Council,  After  the  addictive  poten- 
tialities of  new  drugs  have  been  investigated,  reports  are 
sent  to  that  committee  who  in  turn  forwards  them  to  the  Section: 
on  Addiction-Producing  Drugs  of  the  V/orld  Health  Organization. 
The  Committee  on  Drug  Addiction  and  Narcotics  and  the  Addiction- 
Producing  Drug  Section,  WHO,  then  advise  the  U.S.  Government 
and  the  United  Nations  respectively  concerning  appropriate 
legal  action  at  the  national  and  international  levels. 
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During  the  year  eleven  new  drugs  were  tested.  Seven 
of  these  had  addiction  liability  in  some  degree.  Two  of  these 
are  of  particular  chemical  and  pharmacological  interest,  since 
in  both  drugs  substitution  of  a  phenethyl  group  for  the  methyl 
on  nitrogen  enhanced  both  analgesic  activity  and  addictive 
potentiality.  Both  drugs  can  be  produced  more  cheaply  than 
codeine^  Both  have  been  shov/n  to  have  analgesic  properties  in 
clinical  practice.  They  are  very  promising  isubstitutes  for 
codeine  and,  therefore,  important  to  the  project  which  is 
being  carried  on  for  the  Office  of  Naval  Research. 

Four  drugs  had  no  addiction  liability.  One  of  these  was 
papaverine,  the  other  three  were  members  of  the  hexamethyl- 
eneimine  series.  The  hexamethyleneimines  are  being  watched 
with  interest  since  they  are  reported  to  be  effective  clinical 
analgesics.  Studies  on  the  analgesic  properties  of  these 
drugs,  however,  have  been  very  poorly  conducted  and  ppprly 
controlled.  It  seems  likely  that  they  actually  will  not  be 
useful  t>ain-relleving  drugs. 

Neither  chlorpromazine  nor  reserpine  were  found  of  value 
in  the  treatment  of  acute  abstinence  from  morphine.   In  fact, 
reserpine  made  withdrawal  symptoms  worse,  probably  because 
side  effects  of  reserpine  synergize  with  the  withdrawal 
symptoms. 

Chronic  Barbiturate  and  Alcoholic  Intoxications.  In  previous 
years  this  laboratory  has  shown  that  severe  symptoms  follov/ 
withdrawal  of  barbiturates  from  chronically  Intoxicated  persons 
who  have  ingested  0.8  gram  or  more  of  the  potent  barbiturates 
daily  for  two  months  or  more.  Occasionally  severe  symptoms 
followed  withdrawal  of  barbiturates  from  persons  who  were 
taking  0,6  gram  daily.  During  the  current  year  it  was  found 
that  symptoms  following  withdrawal  of  barbiturates  from  persons 
taking  0.4  gram  daily  are  quite  mild.  Barbiturate  addiction 
may  now  be  defined  quantitatively.  Persons  ingesting  0.8  gram 
of  a  barbiturate  or  more  daily  should  be  regarded  as  being 
strongly  addicted;  those  taking  0,6  gram  dally  as  mildly 
addicted;  and  those  taking  0.4  gram  or  less  dally  should  not 
be  regarded  as  being  addicted. 

Pour  dogs  were  chronically  intoxicated  with  alcohol  for 
65  days.  On  reducing  the  dose  of  alcohol  all  four  dogs  showed 
tremor,  weakness  and  peculiar  behavior.  Following  abrupt 
withdrawal  of  alcohol  after  increasing  the  dose,  anorexia, 
tremor,  nervousness,  fever,  and  insomnia  were  observed  in  all 
four  dogs.  One  dog  had  sixteen  convulsions  and  bizarre 
behavior  characterized  as  "canine  delirium"  appeared  in  two. 
These  experiments  show, that  it  is  possible  to  develop  physical 
dependence  on  alcohol  in  dogs. 
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Intoxicants  Other  Than  Analgesics,  Barbiturates,  and  Alcohol. 
Major  interest  in  this  field  continued  to  be  centered  on  the 
diethylamide  of  lysergic  acid  (LSD-25) ,  Combinations  of 
LSD-25  with  a  number  of  drugs  were  studied  in  the  hope  of 
either  blocking  or  enhancing  the  LSD  reaction.  In  either  event, 
useful  information  concerning  the  mode  for  action  of  LSD  might 
be  obtained. 

A  strong  trend  toward  reduction  in  the  intensity  of  the 
LSD  reaction  was  seen  after  administration  of  chlorpromazine 
both  orally  and  intramuscularly.  Reserpine  in  doses  up  to 
6  mg.  orally  had  no  significant  effect  on  the  LSD  reaction. 
When,  however^  7,5  mgm,  of  reserpine  was  given  intramuscularly, 
prior  to  administration  of  LSD,  the  LSD  reaction  was  more  severe. 

Twenty  mgm,  of  4-Piperidyl--Diphenylcarbinol  (Frenquel) 
three  times  daily  for  seven  days  prior  tp  administration  of 
LSD  did  not  significantly  affect  the  intensity  of  the  reaction, 
A  "double-blind"  study  is  now  being  conducted  in  which 
60  -  100  mgm,  of  this  drug  is  being  given  at  the  height  of 
the  LSD  reaction.  No  clearcut  evidence  of  any  spectacular 
diminution  in  LSD  effect  has  yet  been  observed. 

Biochemistry  of  Addiction.  Work  in  this  field  is  in  transition 
from  clinical  chemistry  of  addiction  to  studies  on  degradaitlon 
of  various  drugs  on  the  body  and  to  the  cellular  chemistry  or 
enzymology  of  addiction,  Furthei*  information  on  the  clinical 
endocrinology  of  addiction  was  obtained.  The  results  continue 
to  indiceite  pituitary  depression  during  maintained  addiction 
which  affects  the  adrenals  and  gonads  more  than  it  does  the 
other  endocrine  glands.  Followihg  withdrawal  of  morphine,  the 
pituitary  seems  to  be  released  from  the  depression  and  marked 
activation  of  the  adrenal  occurs. 

Neurophysiology  and  Neuropharmacology  of  Addictions.  During 
the  year  studies  on  the  neurophysiology  of  barbiturate  addiction 
were  begun.  Gats  chronically  intoxicated  with  barbiturates:  for 
2-5  months  ha^  convulsions  following  withdrawal.  Development 
of  this  condition  in  cats  is  a  ^Ji'eat  advantage  since  neuro- 
physiological  technics  are  more  readily  applied  to  cats  than 
to  dogs,  h 

psychiatry  and  Psychology  of  Addiction.  During  the  initial 
days  of  chronic  intoxication  with  0.4  gram  pentobarbital  daily 
marked  impairment  of  visual-manual  reaction  time  and  tests  of 
motor  coordination  was  observed.  Tolerance  to  these  effects 
developed  quite  rapidly  and  no  significant  impairment  was 
observed  following  withdrawal  of  the  barbiturates. 
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Studies  described  in  the  last  annual  report  on  Effects 
of  Motivation  on  the  Actions  of  Drugs  were  extended.   It  was 
found  that  either  morphine  or  pentobarbital  could  act  as  a 
"stimulant"  or  "depressant"  (in  meastijrements  of  visual-hand 
reaction  time) ,  depending  on  whether  subjects  were  motivated 
to  coopei:ate  in  "low",  "high",  or  ordinary  degree. 

'.Studies  on  the  effects  of  drugs  in  I'estoring  inhibition 
of  conditioned  feeding  response  in  rats  were  greatly  extended 
during  thQ  year.  It  was  found  that  various  classes  of  drugs 
induce  spgcii fie  patterns  of  effects. 

'     '':    LABORATORY  OF  CLINICAL  SCIENCE 

Edward  V.  Evarts,  Acting  Chief  ,,  : 

This  laboratory  supported  by  the  basic  program  as  well 
as  the  program  of  clinical  investigations  of  NIMH  has  as  its 
broad  responsibility  tke  areas  of  interaction  heivtkeix  %he] 
biological,  and  the  mental  sciences.  Many  of  its  staff  are 
trained,  in  clinical  psychiatry  in  addition  to  their  traij^^hg 
in  one.oft the  biological  disciplines  and  the  several  disciplines 
of  biochemistry,  pharmacology,  physiology,  psychology,  aiiid; 
psychiatry  are  well  represented  on  the  staff.  With  the  piuiti-  . 
disciplinary  representation  in  a  single  laboratory,  the 
fundamental  contributions  of  basic  research  may  be  continuously 
relate^  to  clinical  problems.  A  summary  of  the  activities  of  ']■  , 
two  of  the  sections  appears  below.  The  other  sect idn^;  are    i  j 
included  ii^  the  report  of  the  Clinical  Director ^  NIMH, 

Clinical  Biochemistry.  Dr.  Kies  has  continued  the  active 
interest  of  this  section  in  the  phenomenon  of  allergic 
encephalomyelitis,  a  demyelinating  disease  produced  in  animalLs 
by  the  injection  of  brain  extracts- and  related  quite  obviously  . 
to  the  clinical  diseases  of  multiple  sclerosis,  and  the 
demyelinization  in  certain  types  of  mehta,l  retardation, 
infectious  processes  and  nutritional  deficiencies  of. the  brain.  . 
Considerable  progress  has  been  made  by  this  section  in 
characterizing  the  nature  of  the  active  substance  ingrain 
"•which  produces  this  experimental  disease.  An  incidental       ,, 
finding  of  great  significance  is  the  remarkable  elevation 
of  lipids  to  values  40  times  the  normal  following  the 
administration  of  this  antigen.  This  finding,  hitherto 
unreported,  appears  to  be  of  major  importance  in  the  process 
of  this  demyelinating  disease  and  has  obvious  implications  to 
the  little  understood  phenomenon  of  lipemia  seen  in  a  number 
of  general  metabolic  diseases.  In  another  project  of  this 
section,  it  is  found  that  lysergic  acid  diethylamide  had 
strong  anti-diuretic  effects  in  normal  individuals.  The  possible 
relationships  of  this  finding,  which  suggests  an  involvement  of 
the  hypothalamus  and  pituitary  glands  in  LSD  induced  psychosis, 
are  being  actively  pursued..  ;■ 
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Clinical  Pharmacology.  This  section  under  Dr.  Axelrod  has  . 
concerned  itself  with  the  metabolism,  fate,  and  mechanisms 
of  action  of  drugs  which  affect  mental  state,  and  the  biochem- 
ical aspects  of  drug  addiction.  In  the  previous  year.  Dr. 
Axelrod  has  characterized  a  microsomal  enzyme  system  which 
is  involved  in  the  transformation  of  many  of  the  narcotic 
drugs  and  is  now  continuing  other  studies  in  this  area, 
Ololuiqui,  a  narcotic  seed  used  in  ancient  times  by  the  Aztecs 
for  mental  effects,  has  been  subjected  to  careful  study. 
Preliminary  experiments  have  shown  that  extracts  of  the  seed 
produce  a  state  of  catatonia  in  some  lower  animals  without 
diminution  of  consciousness.  Steps  are  being  taken  toward 
the  isolation  of  the  active  principle  in  the  seed. 

Studies  on  the  disposition  of  lysergic  acid  diethylamide, 
using  a  specific  spectrofluproraetric  method  developed  by  this 
laboratory  and  capable  of  detecting  infinitesimal  quantities 
of  the  substance,  have  shown  that  LSD  readily  crosses  the 
blood :brain  barrier  but  is  not  selectively  concentrated  in 
the  brain.  In  vitro  studies  have  revealed  that  LSD  can  be 
transformed  By  a  microsomal  enzyme  system  present  in  the  liver 
of  a  number  of.  mammalian  species.  The  isolation  and  character- 
ization of  the  products  of  this  substance  are  actively  under 
way.   Such  studies  devoted  to  the  possible  mechanisms  whereby 
this  substance  produces  effects  similar  to  those  seen  in 
schizophrenia  are  important  in  the  possibilities  which  they 
present  of  elucidating  possible  biochemical  pathways  for  the 
manifestaitions  of  mental  illness. 

In  a  study  on  the  biochemical  factors  involved  in  the 
development  of  tolerance  and  addiction  to  narcotic  drugs,  the 
enzyme  system  for  the  demethylation  of  morphine,  previously 
described  by  Dr.  Axelrod,  has  been  studied  under  various 
conditions.  Animals  made  tolerant  to  morphine  were  found  to 
have  markedly  reduced  activity  of  these  demethylating  enzymes. 
These  studies  have  only  recently  been  undertaken.  They  offer 
a  unique  and  promising  approach  to  the  problem  of  narcotic 
addiction. 


LABORATORY  OF  PSYCHOLOGY 
David  Shakow,  Chief 

Since  the;  last  annual  report  the  laboratory  has 
continued  through  further  stages  of  organization  and  stabiliza- 
tion. As  was  indicated  last  year  the  breadth  of  activity  of 
the  laboratory  is  great;  it  ranges  within  the  field  of  behavior 
from  the  molecular  through  the  molar  to  the  social,  it  involves 
the  normal  as  well  as  the  pathological,  it  requires  going  into 
the  field  as  well  as  carrying  on  studies  in  the  laboratory  and 
on  the  wards.  Further,  because  of  the  stage  of  development  of 
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the  field  as  a  whole,  it  must  concern  itself  heavily  with 
methodological  as  well  as  with  sul>stantive  problems.   Some  of 
the  studies  are  being  pursued  independently  or  jointly  within 
the  laboratory  itself;  many  involve  collaboration  with  other 
laboratories  or  even  other  Institutes. 

Aging.  This  section  now  contains  a  group  of  investigators 
whose  specialization  in  fundamental  studies  of  agiiig  of  the 
nervous  system  has  helped  make  expert  opinion  available  to 
other  institutions  and  invest igatprs  iii  an  area  now  assuming 
increasing  public  significance. 

For  mammals,  man  in  particular,  the  nervous  system  is 
a  natural  focal  point  for  behavioral  and  biological  studies  of 
aging.  The  nervous  system  is  of  dual  interest  because  of  the 
likelihood  that  it  contains  the  general  pacemaker  of  aging  as 
a  result  of  its  role  £is  an  integrator  of  somatic  function,  and 
also  because  of  th6  prime  importance  of  age  changes  iji  mental 
processes.  The  Section  on  Aging  is  attempting  to  gain  an 
understanding  of  the  factors  affecting  aging  of  the  neryous 
system*  >■,.,:;.  .-i-.-  ■•  .; 


Since  the  nervous  system  acquires  or  learns  many  of  its 
functions,  it  is  necessary  that  both  social  input  as  well  as 
the  biochemical  processes  be  explored  in  identifying  the  .major 
variables  governing  aging  of  the  nervous  system.   Studies  of 
the  section  recfuire  observations  of  different  species  of 
animals,  normal  and  psithologlcal  stages,  and  animals  in  which 
changes  to  simulate  aspects  of  aging  are  experimentally  induced. 

The  actual  projects  now  in  progress  include  studies  of 
both  a  psychological  and  of  an  organic  nature .  On  the 
psychological  side,  age  changes  in  mental  and  perceptual 
abilities  and  personality  structure  serve  as  a  basis  for 
correlation  with  physiological  variables  and  psyphiatric  states 
which  are  being  carried  out  by  other  laboratories.  A  special 
study  is  being  made  of  age  changes  in  time-intensity  relations 
in  human  perception  based  on  the  hypothesis  of  the  importance 
of  slowing  in  stimulus  perception  and  response  time.  Age 
changes  as  affecting  the  behavior  of  the  rat  in  such  areas  as 
spontaneous  activity,  speed  of  response,  learning  and  memory, 
are  being  carried  but  concurrently  with  the  human  studies. 

On  the  organic  side,  investigations  are  in  progress  on 
cytological  and  cytochemical  changes  in  the  nervous  system  as 
a  function  of  age,  on  the  metabolism  of  neurppharmacological 
agents  as  a  function  of  age,  on  metabolism  of  nervous  tissue 
as  a  function  of  age,  and  on  age  changes  in  brain  electrolytes 
of  rats.    ' 
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Mature  Organism.  Although  a  consideriable  number  of  studies  ' 
are  being  carried  out  at  the  two  ends  of  the  biologicg,!  cycle, 
the  development  and  the  aged,  by  the  sections  primarily  '    ', 
devoted  to  these  areas,  the  major  activity  of  the  laboratory 
is  directed  to  studies  of  psychological  function  in  the  mature 
organism,  both  normal  and  pa;thological .  These  involve  humah 
and  animal  subjects,  both  under  individua:l  and  social  conditiotas. 

.In  the  studies  of  individual  human  subjiects  a  systematic 
experimental  study  is  planned  on  the  prbcessies  by  which  a 
p&yson  comes  to  differentiate  among  the  various  stimuli  in 
his  environment.  These  differentiations  are  to  be  related  to 
his  history  of  exposure  to  the  stimuli,  to  stimulus  complexity 
and  to  verbal  identifiability  of  the  stimulus  patterns. 
Another  study  is  directed  at  quite  another  aspect  of  the    ; 
problem  of. perception:   the  testing  of  Kohler's  satia'tioh  '  '  '  ' 
theory.  Data  from  such  a  study  could  contribute  to  the  " 
development  of  a  sound  theory  of  normal  processes  of  perception, 

With  animal  subjects  studies  are  being  carried  out  on 
discrimination  processes  and  oh  the  utilization  of  space.  The 
former  study,  in  pigeons,  is  particularly  concerned  v/ith  the 
identification  of  basic  mechanisms  in  discrimination  learning. 
The  latter  study,  being  carried  out  with  rats,  is  directed  at 
determining  the  duration  and  frequency  of  behavior  of  rats  in 
relation  to  their  distribution  through  space  in  an  unstructured 
environment.  Y/ith  these  measures  as  a  base  line,  it  Will  be 
possible  to  measure  the  effects  of  various  stimulus-resppnse 
situations,  motivation,  drugs^  etc.  Thus  far,  in  the  latter  ''' 
experiment,  it  h-as  been  found  that  the  frequency  of  trips  is 
inversely  proportional  to  the  distance  of  termination.  These 
base  lines  are  affected  by  changes  in  the  intensity  of  light, 
age  differences,  and  genetic  strain  differences. 

Several  studies  are  in  progress  which  relate  to  social  ' 
organization  in  animals.  One  is  concerned  with  the  population 
dynamics  of  vertebrates  living  under  natural  conditions  and 
is  based  ion  the  coordination  of  data  from  a  large  number  of 
field  activities  scattered  over  North  i^merica.  Another,  an 
experimental  investigation,  deals  with  the  physiblogical  and 
behavioral  consequences  of  group  format ibh  in' mice.  The 
objective  is  to  determine  the  consequences  of  varying  the 
number  of  mice  from  1  to  32  in  a  standard-sized  field. 

Some  aspects  of  the  previous  projects  had  the  additional 
goal  of  achieving  methodological  refinement.   A  special  project 
has  been  organized  to  develop  an  adequate  means  of  recording 
eye  movements  and  eye  position  electrically  because  of  the 
possible  importance  of  such  a  technique  for  studying  the 
perceptual  process  independently  of  conscious  report. 
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Pathological .  Our  studies  on  pathological  material  embrace, 
on  the  one  hand,  both  psychological  functioning  as  found  in 
natural  pathological  conditions  such  as  are  represented  in 
various  forms  of  mental  and  physical  disorder,  and  functioning 
in  instances  where  the  pathology  has  been  experimentally 
produced.  On  the  other  hand,,  the  studies  also  involve  aspects 
of  attempts  to  modify  such  pathology  by  either  psychological 
or  other  means. 

In  the  program  of  study  being  carried  out  by  the  Section 
on  Animal  Behavior,  extensive  work  is  being  done  on  brain- 
damaged human  subjects  who  are  being  studied  by  means  of  a 
continuous  visual  discrimination  task.  Although  a  more- flexible 
and  compreh«nsive  apparatus  is  being  developed  the  present 
instrument  is  being  used  with  a  variety  of  patients  undergoing 
temporal  lobe  surgery.  The  instrument  seems  to  offer  promise 
of  providing  a  fairly  simple  and  reliable  device  for  assessing 
effects  of  brain  damage  in  human  subjects. 

The  work  of  the  Section  on  Animal  Behavior  consists 
mainly  of  studies  of  psychological  function  as  related  to 
brain  structure  --  particularly  of  ablated  structure.   Studies 
are  in  progress  on  the  identification  of  the  brain  structures 
of  sub-human  primates  which  subserve  emotional  behavior, 
intelligent  behavior,  social  behavior,  visual  and  auditory 
functions.  Associated  detailed  histological  analysis  is  being 
carried  out.  A  set  of  studies  is  also  being  completed  which 
is  concerned',  with  detailing  the  functions  of  the  cortical 
"association"  areas  in  monkey  and  man. 

Two  studies  involving  drug  interventions  are  in  progress, 
The  first  of  these  is  part  of  a  study  of  the  effects  of  lysergic 
acid  on  visual  function.  The  attempt  was  made  to  make  more 
specific  the  subjective  distortions  frequently  reported  with 
the  administration  of  LSD.  Such  visual  functions  as  dark 
adaptation,  visual  acuity,  depth  perception  and  size-constancy 
under  LSD  were  studied  precisely  and  quantitatively.  The 
findings  indicate  that  LSD  produces  a  stable  difference  in 
absolute  visual  threshold  throughout  the  course  of  dark^ ^ 
adaptation.  The  other  study  using  drugs  is  on  the  visual 
discrimination  processes  of  pigeons  under  the  effects  of 
nembutal  and  alcohol.  Both  of  these  decrease  the  pigeons' 
accuracy  on  a  complex  visual  discrimination,  while  at  the 
same  time  increasing  the  total  output  of  responses. 
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LABORATORY  OF  SOCIO-ENVIRONMENTAL  STUDIES 
John  A.  Clausen,  Chief 

The  core  program  of  the  Laboratory  of  Socio-environmental 
Studies  is  based  upon  three  general  propositions  as  to  the 
relationship  between  mental  health  or  illness  and  the  social 
order:   1.  The  conditions  of  life  and  the  patterning  of 
relationships  in  the  family  and  in  the  larger  society  affect 
(a)  the  vulnerability  of  the  individual  to  certain  forms  of 
mental  illness  (or  other  maladaptive  responses) ,  (b)  the  ■      ,; 
precipitation  of  mental  illness  and  (c)  the  duration  6f  such  : 
illness;   2.  The  social  organization  of  treatment  services   : 
for  the  mentally  ill  (hospitals,  clihicsj  etc.)  and  the 
patterning  of  beliefs,  attitudes  and  behaviors  of  personnel 
who  interact  with  mental  patients  influence  the  desire  and 
ability  of  those  patieints  to  rela.te.  to  others  and  to  cope  with 
their  illness;   3.  Mental  illness  is  manifest  in  the  dis- 
ordering of  the  person's  ability  to  carry  out  his  normal 
social  relationships  and  the  responsibilities  they  entail. 
The  nature  of  prevailing  beliefs  about  mental  illness,  and  the 
nature  of  the  society's  efforts  to  deal  with  such  illness 
influence  both  the  initial  disrupt iveness  of  the  illness  andf 
the  rehabilitation  of  the  patient. 

These  propositions  are  not  in  any  way  intended  to 
minimiz<e  the  role  which  organic  processes  may  play  in  etiology 
or  in  treatment.   In  some  instances  of  mental  illness,  organic 
or  constitutional  factors  may  be  of  pre-eminent  importance; 
in  other  instances  there  would  seem  to  be  an  interaction  of 
social,  psychological  and  organic  processes  through  the 
mediation  of  personality  functions. 

Social  Development  and  Family  Studies.   In  general  this  section 
engages  in  intensive  research  on  human  behavior  in  small, 
relatively  close-knit  groups,  focusing  especially  on  changes 
in  psychological  status  which  accompany  developmental  stages, 
transitions  or  .stressful  situations.   It  studies  how  changing 
caf*acities,  expectations,  responsibilities  and  relationships 
influence  the  psychological  demands  placed  upon  the  person  and 
the  consequences,  for  his  mental  health. 

During  19515  substantial  progress  was  made  in  the  analysis 
and  reporting  of  the  long-teinn  study  of  the  impact  of  mental 
illness  upon  the  family,  a  study  directed  jointly  by  Doctors 
Clausen  and  Yarrow,  Several  new  studies  were  initiated  during 
1^55,  One,  developed  by  Dr.  Jordan  in  collaboration  with  the 
Children's  Service,  Clinical  Investigations  Branch,  has 
adapted  field  observational  and  recording  techniques  to  the 
study  of  adult  attempts  to  influence  the  behavior  of  the 
acting-out  aggressive  children  on  the  ward.  In  another 
collaborative  project.  Dr.  Puinn  has  collected  observational 


-  22  - 


and  interview  data  on  the  social  relationships  during  treatment 
of  identical  quadruplets  under  the  care  of  the  Clinical 
Investigations  Branch.  In  the  planning  stage  is  a  study  of 
the  functioning  and  adjustment  of  older  persons  living  in  the 
community. 

Community  and- Popula:tiQn  Studies,   In  general,  this  section 
studies  the  effect  of  broad  aspects  of  social  organization 
and  the.  cultural  order  upon  mental  health  or  illness.  This 
entails  the  delineation  and  analysis  of  psychologically 
significant  aspects  of  life  in  distinct  populations,  strata 
or  groups  characterized  by ■ socio-economic  status,  ethnic 
origin  or  community  of  residence  or  subject  to  common  stresses. 
In  addition  to  basic  research  which  bears  upon  questions  of 
etiology,  the  program  of  the  section  includes  research  on  the 
utilization  of  effectiveness  of  health  services  in  the 
community. 

During  1055,  Doctors  Clausen  and  Kohn .carried  out 
further  analysis  of  data  relating  to  the  social  ba,c3£grounds 
of  schizophrenic  patients  hospitalized  from  Hagerstown, 
Maryland.  Dr.  Youmans  substantially  completed  his  study  of  . 
the  administrative  careers  of  persons  trained  in  the  management 
intern  program  sponsored  by  the  Civil  Service  Commission* 
Dr.  Linn  worked  with  personnel  of  the  Office  of  Health  Emergency 
Planning  and  the  National  Research  Council  Committee  on 
Disaster  Studies  to  investigate  community  response  to  health 
emergencies  in  two  areas:   (1)  following  the  disastrous  floods 
in  Connecticut  in  late  August  and  (2)  following  the  postpone- 
ment of  the  opening  of  public  schools  as  a  result  of  concern 
over  polio  incidence  in  the  Boston  area  in  September. 

Social  Studies  of  Treatment  Settings.   In  general,  this  section 
is  concerned  with  the  institutional  process  of  dealing  with 
mental  illness;  Research  interests  include  studies  of  the 
influence  of. social  factors  on  the  forms  and  effectiveness 
of  treatment  provided  the  mental  patient,  studies  of  ithe 
patient's  adaptation  to  the  hospital  world  and  its  consequences 
for  rehabilitation,  and  studies  of  organizational  forms  and 
staffing  arrangements  that  make  for  effective  achievement  of 
therapeutic  objectives. 

Dr,  Goffman  described  some  of  the  norms  regulating 
interaction  among  patients  and  staff,  focusing  upon  the  types 
of  corrective  mechanisms  that  occur  when  infractipnsi  of  the 
rules  arise.  Mrs.  Schwartz  described  and  anaiyzed  the  responses 
of  nursing  personnel  to  ah  attempt  to  alter  ibhe  traditional 
nursing  role  on  a  small  ward  for  schizophrenic  patients. 
Dr.  Deasy  completed  interviewing  and  coding  of  data  on  her 
study  of  the  relationship  between  nurses'  and  aides'  perceptions 
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of  given  psychiatric  patients  and  their  functioning  with  these 
patients. 

Genetics  of  Mental  Deficiency.  Dr »  Gordon  Allen  completed 
clinical  investigations  and  cohtinued  analysis  of  data  in  his 
twin  study  of  mental  deficiency  at  the  New  York  State 
Psychiatric  institute.  Principal  findings  during  the  year 
have  related  to  mongolism  and  are  based  on  39  mongoloid  index 
cases  and  their  siblings,  representing  32  multiple  births, 

.'SECTION  ON  TECHNICAL  BEVELOPP,^ENT 
Michael  M,  Davis,  Jr.,  Chief 

This  section,  whose  purpose  is  the  development  in 
collaboration  with  the  various  laboratories  of  new  techniques  J  . 
for  the  solution  of  scientific  problems,  has  had  a  productive 
year,  undertaking  some  90  projects  of  an  original,  develop- 
mental nature.  The  section  has  fulfilled  its  other  obligations 
of  the  maintenance,  repair,  and  modification  of  the  program* s  . 
large  investment  in  research  instruments.  Availability  of  ! 
the  engineers  and  technicians  in  this  section  for  consultation 
has  been  of  great  value  to  the  other  scientists. 

As  examples  of  the  type  of  instruments  developed  by 
this  section,  for  which  no  counterpart  exists,  is  an  analogue 
computer  which  solves  the  complicated  mathematical  equations 
involved  in  the  measurement  of  local  blood  flow  in  the  brain. 
Although  designed  for  hi^ly  specialized  use,  this  computer 
is  versatile  in  that  it  may  form  the  basis  for  numerous  other 
computations  by  the  addition  of  other  computer  elements 
suitable  for  the  particular  problem.  Another  instrument  was 
an  automatic  paper  strip  analyzer  for  paper  strip  electro- 
phoresis techniques  using  radioactive  tracers.  This  instrument 
makes  possible  day  and  night  runs  with  the  equipment 
unattended  with  a  great  saving  in  time  and  efficiency.  This 
section  has  developed  an  automatic  starter  for  high  speed 
centrifuges  which  does  away  v/ith  the  manual  and  unpretcise 
control  of  initial  power  to  the  centrifuge  in  order  to  attain 
a  high  enough  speed  without  overloading  the  motor.  In 
conjunction  with  the  Laboratory  of  Biophysics,  this  section 
has  developed  a  number  of  techniques  for  the  efficient  record- 
ing and  analysis  of  many  kinds  and  numbers  of  data.  In  the 
development  by  the  Laboratory  of  Neuroanatomical  Sciences  of 
a  method  for  the  assay  of  minute  quantities  of  anti-diuretic 
substance  in  blood,  a  method  was  required  which  would 
accurately  maintain  the  animal's  water  balance.  An  apparatus 
was  designed  which  counts  the  drops  of  urine  excreted  and 
injects  back  into  the  animal  an  amount  of  fluid  appropriate 
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to  maintain  its  fluid  balance.  The  apparatus  is  entirely 
automatic,  repeating  the  cycle  as  urine  is  excreted.   Since 
so  much  of  modern  research  depends  upon  the  development  of 
highly  specialized  and  precise  methods,  the  work  of  this 
laboratory  and  its  value  to  the  program  as  a  whole  cannot  be 
overestimated. 


Research  Project  Reports  •-  1955 
NIMH-NINDB  Basic  Research  Program 


Project  No.   Project  Title 

NIMH-1        Excitability  and  interaction  of  neurons  of  the 

central  nervous  system  using  chronically  implanted 
electrodes  in  cats. 

NIMH-2        Recovery  cycle  of  lateral  geniculate  nucleus  of 
the  cat  and  bilateral  interaction  in  same. 

NIMH-S        Cortical  physiology. 

NIMH-4       Intracellular  recording  from  cortical  neurons, 

NIKH-5        Simultaneous  recording  of  action  potential  and 

membrane  impedance  in  the  squid  giant  ■a:£on;  effects 
of  current  flow. 

NIMH-S        Effect  of  temperature  on  membrane  and  protoplasmic 
resistance. 

NIMH-7        Effects  of  drugs  on  ion  specific  conductances. 

NSMH-8        Resistivity  of  cerebral  cortex. 

NIMH-9        Relations  between  electrical  stimuli,  behavior, 
and  the  electrical  activity  of  the  brain  of 
unanesthetized  mon!':eys. 

NIMH-10       (Proposed)  Investigation  of  the  influences  of 

midbrain  and  fornix  systems  on  emotional  behavior 
in  the  unanesthetized  monkey. 

NIMH-11       Establishment  of  a  near  zero  level  of  physical 
stimulation  and  its  effects  on  brain  activity. 

NIMH-12       Determination  of  the  structure  of  ribonucleic  acid. 

NIMH-13       Determination  of  the  molecular  structure  of 
polyglycine  II. 

NIMIi-14       Determination  of  the  structure  of  collagen. 

NIMII-15       Determination  of  the  structure  of  coordination 
compounds  of  metals  and  of  other  biologically 
important  substances. 

NIMH-18       The  metal  complexes  of  nucleosides,  nucleotides, 
and  nucleic  acids. 

NIMH-17       Changes  in  nucleic  acid  structure. 
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Project  No.   Project  Title 

NIMH-13       Diffusion  properties  of  lipid  membranes, 

NIMH-19       Fractionation  of  ribonucleic  acid, 

NIMH-20       Studies  on  the  circulation  and  metabolism  of  the 
human  brain:   I.  Effects  of  lysergic  acid 
diethylamide  and  other  hallucinogenic  drugs  on 
cerebral  circulation  and  metabolism  and 
psychological  phenomena.   II,  Effects  of  anxiety 
OH  the  cerebral  circulation  and  metabolism. 
III.  Age  changes  in  cerebral  blood  flow  and 
metabolism. 

NIMH-21       Measurement  of  local  circulation  in  the  brain. 

NIMH-22       The  rapid  continuous  measurement  of  cerebral  blood 
flow  in  man. 

NIMIi-23       The  mechanism  of  action  of  thyroxine  and  its 
relation  to  cerebral  metabolism. 

NIMH-24       Studies  on  the  mechanism  of  the  methionine 
activating  enzjnne. 

NIMH-25       The  mechanism  of  succinyl  coA  deacylase 

NIMH-2S       Study  of  methionine  synthesis  by  enzymatic  trans- 
methylation from  betaine  or  dimethylthetin. 

NIMK-27       The  metabolism  of  S-adenosylhomocysteine,  a 

product  of  transmethylation  reactions  involving 
"active  methionine". 

NIMH-28       Organization  of  the  laboratory  "tooling  up"  and 
preparation  of  enzymes. 

NIMH-2S       The  conversion  of  glycine  to  acetate. 

NIMH-30       The  conversion  of  phenylalanine  to  tyrosine. 

NIMH-31       Chemical  studies  on  patients  wi'h  acute  and  chronic 
schizophrenia  as  well  as  chronic  demyelinating 
diseases,  e.g.  multiple  sclerosis,  Guillian-Barre' 
syndrome  and  post-infectious  encephalitis. 

NIMH-32       Role  of  the  adrenal  medulla  in  reaction  to  stress. 

NIMH-33       Fractionation  of  brain  constituents.   Isolation 
and  identification  of  antigen  responsible  for 
production  of  allergic  encephaloi  yelitis. 
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Project  No.   Project  Title 

NIMH-34       Identification  of  abnormal  lipid  constituents  in 

blood  and  brains  of  animals  suffering  from  allergic 
encephalomyelitis, 

NIMH-35       Immunological  studies  on  allergic  encephalitis. 

N;MH-36       Antidiuretic  effects  of  LSD  in  normal  and 
schizophrenic  subjects. 

NIMH-37      Changes  in  blood  protein  of  animals  with  allergic 
encephalomyelitis , 

NIMH-38       Investigation  of  chemical  changes  in  cerebrospinal 
fluid  of  animals  suffering  from  experimental 
allergic  encephalomyelitis. 

NIMH-39       Cellular  mechanisms  in  the  metabolism  of  drugs. 

NIMH-40      Studies  on  ololuiqui,  a  narcotic  seed  of  the  Aztecs, 

NIMH-41  Studies  on  physiological  disposition  and  metabolic 
fate  of  lysergic  aeid  diethylamide, 

NIMH-42  Studies  on  physiological  disposition  and  metabolic 
fate  of  papavarine, 

NIMH-43  Studies  on  the  biochemical  factors  involved  in  the 
development  of  tolerance  to  narcotic  drugs  and  the 
action  of  narcotic  drug  antagonists. 

MIMH-44      Neurophysiology  and  neuropharmacology  of  addiction, 

NIMH^45      Psychological  studies  of  addiction. 

NIMH-46  Studies  of  acute  and  chronic  intoxicsation  with 

drugs  pt^er  than  alcohol,  barbiturates  or  analgesics, 

NIMH-47       Addictive  liability  of  new  analgesi<?s, 

NIMH-48      Chronic  intoxication  with  barbiturates  and/or 
alcohol , 

NIMH-49      Biochemistry  of  addiction, 

NIMH-50      The  analysis  of  the  relationship  between  emotional 
behavior  and  certain  cortical  and  subcortical 
structure  in  the  subhuman  primate  brain. 

NIMH-51       The  analysis  of  the  relationships  between  intellis" 
gent  behavior  as  demonstrated  in  the  delayed 
response  and  discrimination  tasks  and  certain 
cortical  an4  subcortical  structures  in  the  subt- 
human  primate  brain. 


-  4  - 
Project  No.   Project  Title 

NIMIi-52       The  effects  of  immediate  postoperative  experience 
on  dominance  behavior  in  monkeys  with  anteromedial 
temporal  lobe  lesions. 

NiMH-53       Further  analysis  of  continuous  performance  test 
function  in  brain-damaged  patients. 

Nif.'!i-54       Cerebral  organization  in  audition. 

NJiI''H-55       Contributions  of  an  extrageniculo-striate  system 

to  vision, 

M';MH-5S       Completion  of  analysis  of  the  behavioral  effects 
of  lesions  in  the  association  cortex  of  monkeys 
and  man . 

NIMH-57       Histological  analysis  of  brain  lesions  in  primates. 

NIMH-5S       Age  changes  in  mental  and  perceptual  abilities 
and  personality  structure, 

Nirj5H-59       Age  changes  in  time-intensity  relations  in  human 
perception  and  responses. 

NIMH-60       Cytological  and  cytochemical  changes  in  the  nervous 
system  as  a  function  of  age:   An  investigation  of 
submicroscopic  morphology  employing  the  light  and 
electron  microscopes. 

NIMH-Sl       The  metabolism  of  neuropharmacological  agents  as 
a  function  of  age, 

NIMK-32       Metabolism  of  nervous  tissue  as  a  function  of  age. 

NIMH-63       Age  changes  in  brain  electrolytes  in  the  rat. 

NiMH-64       Age  changes  in  the  behavior  of  the  rat:   Spontaneous 
activity,  speed  of  response,  and  learning  and 
memory. 

NIMH-G5       Effects  of  lysergic  acid  diethylamide  (LSD-25) 
on  visual  functions. 

NIMH-6S       Test  of  the  satiation  theory  of  perception. 

NIMH-S7       Electrical  recording  of  eyemoveraents. 

NIMH-68       Population  dynamics  of  vertebrates  living  under 
natural  conditions. 


Project  No,   Project  Title 


NIMH-69 
NIMH-70 
NIMH-71 

n:;MH-72 

NIMH-73 

NIMH-74 
1-75 


NIMH-76 
NIMH-77 
NIMH-78 

mi-79 


NIMH-80 

NIMH-Sl 
NIMH-82 
NIMH-S3 

NIMH-84 
H2MH-85 
HIMH-36 


^siological  and  behavioral  consequences  of  group 
formation  (in  mice) . 

Utilization  of  space  through  time  by  rats  in  the 
activity  alley. 

Visual  discriminative  processes  in  the  pigeon. 

Discrimination  learning  in  normal  humans. 

Adaptive  behavior  of  families  to  the  hospitaliza- 
tion of  the  father  for  mental  illness. 

The  impact  of  mental  illness  upon  the  family. 

The  adaptation  of  the  mental  patient  to  his  family 

upon  return  from  hospitalization. 

The  impact  upon  the  family  of  serious  physical 

illness  of  one  of  the  family  members. 

Social,  demographic,  and  health  factors  relating 

to  mental  illness  in  Washington  County,  Maryland, 

Social  psychological  factors  in  juvenile 

delinquency  in  a  suburban  area. 

The  relationship  between  nurses'  and  aides' 
perceptions  of  given  psychiatric  patients  and 
their  functioning  v/ith  thess  patients. 

Study  of  norms  regulating  i  interact  ion  among 
patients  and  personnel  on  wards  containing  some 
psychotic  patients. 

Life-styles  in  aging. 

A  phenomenological  study  of  child-patient  behavior, 

Public  reactions  to  the  threat  of  polio  in  an 
epidemic  area. 

Federal  management  intern  career  patterns. 

Social  life  of  the  mental  hospital  patient. 

A  comparison  of  the  social  relationships  of 
children  in  the  middle  and  lower  socio-economic 

strata. 


Project  No, 


Project  Title 


NIMH-87       Nursing  personnel's  response  to  altering  aspects 
of  the  traditional  social  structure  on  a  mental 
hospital  ward, 

NIMH-83       The  identification  of  self  in  identical  quad- 
ruplets:  A  special  case  of  the  problems  of 
sibling  rivalry  and  of  multiple  status, 

NIMII-S9       The  validity  of  retrospective  data  on  parent - 
child  relationships. 

NIME-SO       Adult  leadership  in  children's  groups:   A  study  of 
'   leader's  'sensitivity  and  functioning  in  relation  to 
the  social-cultural  composition  of  the  group, 

NSMH-91       The  formation  of  children's  peer  relationships. 

MIMI-I-92       A  twin  family  study  of  mental  deficiency. 

NIMH-&3  •■  Design,  development,  and  construction  activities. 

NIMIi-B4       Repair,  maintenance,  and  technical  assistance, 

NIMH-S&       Consultation,  internal  operation,  and  administra- 
tive activities. 

NINDB-1       Preparrition  of  monograph  "Regeneration  in  the 
Central  Nervous  Jsystem" . 

NINDB-2       Regeneration  of  the  transected  mammalian  spinal 
cord. 

NSNDB-S       Effects  of  anoxia  at  birth  on  brain  structure  and 
functiono 

NINDB-4       Alterations  in  the  brain  with  aging. 

NINDB-5       Residual  function  after  subtotal  spinal  .cord 

transection  in  the  cat. 

NINDB-6       Development  of  fiber  tracts  and  nuclei  in  the 
brain  in  human  embryos. 

-7       Relation  of  age  to  regeneration  in  stab  wounds  of 
the  brain. 

—8       Induction  of  tremor,  rigidity,  akinesia  and  related 
phenomena  in  laboratory  animals  by  means  of 
reserpine  and  other  drugs. 

NINDB-S       Stomach  denervation  in  nev/born  guinea  pigs  and 
the  learning  of  hunger. 
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Project  No.   Project  Title 


NIWDB-IO      Stomach  cues  in  hunger-thirst  diGcrimin^ution. 

HIND3-11      The  effects  of  stomach  denervation  and  hypothalamic 
lesions  on  food  consumption. 

NIND3-12      Slectron-micrographic  exploration  of  brain  struc- 
tures and  function, 

II7NDB-13      Development  of  new  micromethods  for  determining 
pyridine  nucleotide  dependent  enzymes  in 
biological  material. 

NIND3-14      Slectrophoretic  patterns  of  tissue  removed  from 
various  parts  of  the  central  nervous  system. 

NXND3-15      Quantitative  histochemical  studies  of  nervous 
tissue. 

NINDB-16      Rate  of  regeneration  in  peripheral  nerves. 

NIND3-17      Neuronal  specificity  in  the  autonomic  nervous 

system  in  mammals. 

NIND3-18      Taste  bud  regeneration  in  the  adult  mammal, 

NIiND3-l£      Comparative  anatomical  study  of  the  area  postrema 
of  the  brain. 

NIWDB-20      Hematological  and  vascular  factors  in  cerebral 
siderosis. 

NIWDB-21      Volumetric  studies  on  the  mammalian  spinal  cord. 

NIHD3-22      Histochemical  characteristics  of  the  brain  and 
spinal  cord  affected  by  anesthetics. 

NI1TD3-23      Hemodynamic  factors  concerned  with  the  formation 
of  cerebral  hemorrhages . 

NIlTDB-24      Lipide  histochemistry  of  the  central  nervous 
system. 

NZNDB-2E      Lipide  and  lipoproteins  of  guinea  pig  brains. 

HINDB-23      Origin  and  termination  of  the  frontopontine  tract. 

NinB3-27      The  precise  termination  of  certain  tracts  and  other 
connections  of  the  brain  stem  and  spinal  cord. 


w:ndb-28 


Autonomic  innervation  of  the  inner  ear. 


Project  No.   Project  Title 

NXND3-2S      The  efferent  or  recurrent  fibers  of  the  central 
and  peripheral  auditory  pathways  in  mammals. 

NINDB-30      The  role  of  the  hypothalamus  and  other  parts  of 
the  brain  on  temperature  regulation. 

NZND3-31      Role  of  the  spinal  cord  in  mechanisms  of  tempera- 
ture regulation, 

N:uIDB-32      The  effect  of  the  stimulation  of  and  the  effect  of 
blood  temperature  of  the  hypothalamus  in  the 
regulation  of  body  temperature. 

NINDB-33      X-irradiation  of  the  hypothalamus. 

NINDB-S4      Tke  effect  of  the  circulating  titre  of  antidiuretic 
hormone  on  the  release  of  this  hormone  from  the 
nsurophpophysis. 

NINDB-35      Vascular  supply  of  the  spinal  cord. 

NIND3-33      Relationship  between  neurosecretion  and  milk 
ejection, 

NIND3-37      Ion  permeabilities  of  nerve  membranes,   A.  Experi- 
mental investigations  of  the  squid  giant  axon. 

NINDB-38      Zon  permeabilities  of  nerve  membranes.   B.  Theoret- 
ical investigations  of  the  squid  giant  axon, 

NINDB-39      Correlation  of  acetylcholinesterase  inhibition 
spectrum  with  nerve  act  ion ^ 

NINB3-40  Metabolism  of  derivatives  of  coenzsrme  A, 

NINDB-41  Biosynthesis  of  fatty  acids, 

NINDB-42  Biosynthesis  of ,  cerebrosides, . 

NINDB-43  Effects  of  LSD  on  enz3nnatic  reactions, 

NIND3-44  Metabolism  of  inositol. 

NI.NDB-45      The  effect  of  intra-cellularly  injected  enzymes 
upon  the  impedance  and  action  potential  of  the 
squid  giant  axon. 


n::ndb-4s 


The  relationship  of  nucleotides  to  lipid  synthesis. 
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Project  No,   Project  Title 


NINDB-47     Toxicity  of  Neurophysiologically  Active  Chemicals. 

NINDB-48      Studies  on  the  process  of  action  potential 
production, 

NjlHDB-49      The  parallelism  between  the  action  potential, 
action  current,  and  membrane  resistance  at  a 
node  of  Ranvier. 

NINDB-50      Analysis  of  the  action  potential  of  the  nerve 
cell  body. 

NINDB-51      Analysis  of  the  sensory  mechanism  in  the  inner  ear. 

NINDB-52      Analysis  of  the  changes  in  the  duration  of  electric 
responses  of  single  nerve  fibers  following 
repetitive  stimulation. 

NINDB-53      Tlie  effects  of  hydrostatic  pressure  and  temperature 
on  single  nerve  fiber  activity, 

NINDB-54      Origin  of  rhythmic  activity  in  the  spinal  cord, 

NINDB-55      Mechanisms  of  interaction  between  neurons  in 
the  spinal  cord. 


*  -■;    ■.   f 
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R.P.C.  ~  1  Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 


1.  NINDB 2.  Neuroanatomical  Sciences 

institut;];  laboratory 


3.  Development  and  Regeneration    4. 5. NINDB- 1 

SECTION  ■:  LOCATION        S2rIAL  NO. 


System" 


6.  Preparation  of  monograph  "Regeneration  in  the  Central  Nervous 

'Pit J J."iCT  TITLE 

7.  W.  F.  Windle 

PRINCIPAL  INVESTIGATOR (S) 


S.  Secretarial  and  library  personnel 
OTHER  INVESTIGATORS 


3.  PROJECT  DESCRIPTION. 

Objectives :   To  edit  and  prepare  for  publication  a  monograph 
entitled  "Regeneration  in  the  Central  Nervous  System".   To  organise 
a  "Conference  on  the  Biology  of  Neuroglia"  to  be  held  under  the 
auspices  of  the  National  Neurological  Diseases  and  Blindness  Advisory 
Council  in  March  1356. 

Accomplishment :   Publication:  "Regeneration  in  the  Central 
Nervous  System",  by  33  contributors;  W.  F.  V.'indle,  editor;  Spring- 
field,, 111.,  Charles  C  Thomas. 

Proposed  course  of  project:   To  continue  work  as  indicated 
under  "objectives" . 


R.P.C.    -    ^ 

December   l^Sb  Ans-lysis   ol  NIH  Pi'ogram  Activities 

Budget  Data  Sheet 


10.        MIHDB~1 
b.'!;:.liAL  WO, 

:..  bu;3G.j;t  data: 


12,.    BUDG'ST  ACTIVITY :Resea:L'ch 

13.    NO   COOPSUATING   UNIT3 

14. 
Honors,  Av/ards,  and  Publications 
16.  PU3LICiiTI0N3: 


"?o3generation  in  the  Central  Nervous  System'',  by 

33  contributors;  Yv' .  J/.  V/indle,  editor;  Spring- 
field, 111.,  Charles  C  Thomas 


IV.  NONE 


R.P.C.  -  1  Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 

i.  NIWD3  2.  Neuroanatomical  Sciences 


INSTITUTE  LABORATORY 

3 .  Development  and  Regeneration   4 .  5 .  NINDB  -2 

GEGTIOH  LOCATION SSRiAL  NO. 

S.  -"i-Qgoneration  of  the  transected  mammalian  spinal  cord. 

PROJECT  TITLE  ' 

7.  ?/.  F.  Windle  

i^RINCIPAL  INVESTIGATOR (S)  '. 


0.  Junior  personnel  of  section. 
OTZiE..!  INVESTIGATORS 


9.  PROJECT  DESCRIPTION. 

Objectives:   To  bring  about  anatomical  and  physiological 
regeneratiCD  in  the  acutely  transected  spinal  cord.   To  try  to  bring 
about  functional  restitution  as  a  result  of  this  regeneration. 

Methods  employed:   The  spinal  cord  of  the  adult  cat  or  monkey 
is  surgically  transected  at  the  lower  thoracic  or  upper  lumbar  level. 
After  this,  extraordinary  methods  of  animal  care  are  necessary  on  a 
daily  basis  to  maintain  these  spinal  animals  in  first  class  condition. 
Certain  pyrogenic  bacterial  polysaccharides  are  administered  intra- 
venously to  inhibit  formation  of  a  glial  barrier  or,  in  other  ways, 
to  promote  a  condition  favorable  to  regeneration  of  central  nerve 
fibers  across  the  transection  site.   As  a  rule  two  animals  are 
operated  at  each  session,  one  receiving  no  therapy  and  serving  as  a 
control  for  the  other  which  is  given  the  pyrogen.   Comparison  of  the' 
subsequent  events  in  respect  to  neurological  improvements  is  made 
from  time  to  time  and  recorded  in  3~D  motion  pictures.   Other  drugs 
and  hormonal  agents  are  being  used. 

Major  findings:   Findings  in  the  current  series  tend  to  be 
confirmatory  of  earlier  experiments  carried  out  prior  to  the 
establishment  of  the  Laboratory  of  Neuroanatomical  Sciences.   One 
new  observation:  phenomena  resembling  those  encountered  in  spinal 
cats  receiving  intravenous  pyrogen  therapy  occurred  in  an  animal 
which  postoperatively  contracted  a  urinary  tract  infection  with  an 
organism  Imov/n  to  produce  bacterial  pyrogens.   Experiments  in 
African  green  monkeys  have  been  completed  and  the  following  manuscript 
has  been  submitted  to  Publications  and  Reports  for  clearance: 
"Regeneration  in  the  Cord  of  Spinal  Monkeys"  by  W.  F.  V/indle, 
Jae  L.  Littrell,  J.  0.  Smart  and  Jane  Joralemon" .   Two  reviews  are 
in  process  of  being  prepared  for  Physiological  Reviews  on  the 
subjects:  "liegeneration  in  the  Central  Nervous  System''  and  "Regenera- 
tion in  the  Peripheral  Nerves"  by  'V.  F.  V/indle  and  L.  Guth. 


il.P.C.  "•  1  Continued 
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GERIAL  NO. 


Significance:   The  studies  form  a  basis  for  possible  therapy 
in  acul;~lTumF;Tj  paraplegias .   At  the  present  time  there  is  little 
otho'r  tii£,a  physical  rehabilitation  that  can  be  dene  for  the  patient 
with  a  severed  spinal  cord.   If  a  way  can  be  found  to  obtain  even 
the  least  amount  of  regeneration  in  the  human  spinal  cord,  such  as 
has  been  demonstrated  in  animals,  the  prognosis  for  the  acute  spinal 
■cord  injury  patient  should  be  improved. 

Proposed  course  of  project:  It  is  planned  to  continue  this 
pro jecl~'vigorously .  More  emphasis  will  be  placed  on  an  effort  to 
re-establish  function  after  spinal  cord  transection. 


R.P.C.  -  2 

December  1355       Analysis  of  NIH  Program  Activities 

Budget  Data  3heet 


SSlIiAL  NO. 

ii.  3udg:';t  data: 

12.  3UDG;j;T  activity: Research 

13.  NO  COOPERATING  UNITS 

14. 

Honors,  Awards,  and  Publications 
16.  PUBLICATiOHG: 


Clemente,  C.  D.  and  V/.  F.  Windle,  1j54.   Regeneration 
of  nerve  fibers  in  the  spinal  cord  of  the  adult  cat, 
J.  Comp.  Neur.,  i01:6;i-732.  (Dec.)  1954. 


17.  NONE 
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iNGTITUTTS  LABOUATORY 

3 .   Devolopuent  and  Regeneration  4 .  5 .  NIND3-3 

SiiiCTl OH  LOCATION  S3RIAL  NO 

^  •  _A±J:  ''^.lB—2 •-  anoxia  at  birth  on  brain  structure  and  function. 

./..J.BCT   TITLE, 

7  .      v7.    J.    W indie 

PRINCIPAL    ANVilSTIGATOR  (S) 

8 .      Jrn  H  .YJ.Ca'xiunerneyer,    C.    J.    Bai?i.ey   and   junior  persounei  . 

OTHJilrl '  INVESTIGATORS 

3.   ?;I0J3CT  DESCRIPTION. 

Objectives:   In  aninals  to  simulate  the  abnormal  neuro- 
nuscular  behavior  'snown  in  i.ian  as  cerebral  palsy.   To  determine 
effects  of  anoxia  during  birth  on  brain  structure  and  on  learning 
ability.   Similarly,  to  determine  effects  of  obstetrical  anesthetic 
agents . 

Methods  emp 1 o y e d :   Experimental  surgical  approach  in  pregnant 
guinea  pigs  to  r.sphyxiate  the  young;  resuscitation  of  the  newborn 
followed  by  study  with  methods  of  experimental  neuropathology  and 
experimental  psychology. 

Major  findings:  The  staff  for  the  research  project  has  been 
recruited.  A  breeding  colony  of  guinea  pigs  has  been  established. 
The  experiments  to  date  have  not  yet  yielded  information  v/hich  can 
be  reported. 

The  principal  investigator  presented  lectures 
with  motion  picture  demonstration  on  the  subject:  'Asphyxia  Neona- 
torum in  Relation  to  Brain  Damage  and  Mental  Retardation''  at  the 
following  institutions: 

Symposium  on  "Metabolic  Aspects  of  Mental 
Deficiency''  Miiwau'iee,  Wise,  Juno  2G,  1j55. 

San  Patricia  V.A.  Hospital,  San  Juan,  P.R., 
August  23,  i;555. 

Significance :   The  study  should  form  a  basis  for  understanding 
of  the  comparable  human  conditions.   It  should  lead  to  recommenda- 
tions concerning  ways  of  preventing  certain  neurological  disorders 
at  birth. 

■Proposed  course  of  project:   it  is  planned  te  continue  experi- 
ments begun  by  the  principal  investigator  several  years  ago,  to 
extend  these  and  to   supplement  them  with  studies  in  other  species  of 
animals,  notably  primates.   .Progress  has  been  made  toward  possible 
establishment  of  a  study  on  monkeys  in  cooperation  with  scientists 
in  another  institution. 
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Budget  Data  Sheet 


10, NINDB--3 

3iJ-{IAL  NO' 


11.  BUDGriT  DATA: 

12.  BUDGET  ACTIVITY:  Research 

13.  NO  COOPERATING  UNITS 

Ih. 

Honors,  Awards  and  Publications 

16.  PUBLICATIONS:  NONE 

17 .  NONE 
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I  .NINDB 2.  Neuroanatomical  Sciences 

INSTITUTE  DkBORATORY 


3  . Development  and  Regeneration   4 .  __^ 5 .  NINDB -4 

SECTION   "  LOCATION        SERIAL  NO.. 

6 . A.' tu, -at ions  in  the  brain  with  aging. 

pyiOJSCT  TITLE 

7  .H.  H.  Wilcox   (by  contract) 

PRINCIPAL  INVESTIGATOR (S)  '■ 

8.W.  g.  Windle  (as  consultant) 

OTHER  INVESTIGATORB  [ 

9. PROJECT  DESCRIPTION. 

Objectives :   To  determine  possible  quantitative  and  qualita- 
tive changes  which  may  occur  in  the  brain  with  aging. 

Methods  employed:   A  series  of  healthy  guinea  pigs  from  a 
single  breeding  colony  has  been  prepared  for  histological  study 
by  the  perfusion-f ixation  and  buffered  thionine  methods.   The 
animals  range  in  age  from  a  few  months  to  nearly  8  years  (extremely 
old  for  this  species). 

Major  findings:   Preliminary  study  of  this  extensive  series 


of  specimens  revealed  development  of  pigmentation  of  larger  neurons 
of  the  brain  stem.   There  appeared  to  be  no  significant  loss  of 
ceils  nor  loss  of  stainabiiity  of  chromaphilic  material  in  cells 
of  the  brain.   Quantitative  studies  of  the  cerebellum  showed  a 
slight  increase  in  number  of  Purkinje  cells  after  3  years  of  age. 
This  may  be  related  to  changes  in  brain  ground  substance. 

Significance:   This  is  the  first  thorough  study  of  material 
not  subject  to  criticism  on  the  basis  of  (1)  complication  by 
disease  processes,  (2)  postmortem  artefacts  or  (3)  immersion- 
fixation  artefacts. 

Proposed  course  of  project:   The  study  und?r  contract  with 
the  University  of  Tennessee  v/ill  be  pursued  as  vigorously  as 

possible. 
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GEP.i;i.L  NO. 


11.       BUDGET  DATA 


12.       BUDGET  ACTIVITY:  Research 


13.       NO  COOPERATING  UNITS 


14. 


Honors ;  Awards,  and  Publications 


16.       PUBLICi.TICNG:    None 


17.       NONE 
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DecGnber  1355      Analysis  of  NIH  Progrr-in  Activities 

Project  Description  Sheet 


1.  NINDB 2.  Neuroanr.toniical  Sciences 

INSTITUTE  LABORATORY 


3.  Dcvolopnent  and  Rcgenora.tion  4.  5.  NINDB-5 

BIStTlUN  WUWim SERIAL  NO. 

6.  aoGidual  function  after  subtotal  spinal  cord  transection  in 

the  cat. 

PROJECT  TITLE  '       [  ^  '.  ' 

7.  Yl.    g.  Windlo ^___ -  

PRINCIPAL  INVESTIGATOR ,(S)  ,  '~~:  ^ 

8.  Junior  personnel 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION.  ." 

Objectives :   To  produce  subtotal  transections  of  the  spinal 
cord,  leaving  intact  only  a  snail  number  of  nerve  fibers  in  the 
ventral  funiculi.   To  compare  residual  functional  activities  of 
such  aninals  with  activities  acquired  by  animals  in  which  total 
spinal  cord  transection  had  been  followed  by  regeneration  of  nerve 
fibers  induced  by  treatment  with  bacterial  pyrogens. 

Methods  employed:   In  one  series  of  cats,  surgical  dissection 
through  the  spinal  cord  at  the  level  of  the  lower  thoracic  or  upper 
lumbar  region  resulted  in  section  of  all  nerve  fibers  except  a  few 
on  either  side  of  the  median  raphe  in  the  ventral  funiculi.   In 
another  series  of  cats,  the  cord  was  transected  completely  and 
therapy  with  various  bacterial  pyrogens  instituted  postoperatively. 
Observations  were  recorded  in  3-D  motion  pictures. 

Major  findings:   The  animals  v/ith  complete  spinal  cord 
transection  exhibited  no  restitution  of  function  during  the  period 
of  the  experiment.   Animals  with  less  than  5%  of  the  white  matter 
of  the  ventral  funiculi  remaining  intact,  have  no  retension  of 
sensory  modalities  but  have  retained  certain  reflexes  and  motor 
functions,  including  some  locomotion,  comparable  to  animals  of  a 
previous  series  in  which  some  regeneration  in  the  spinal  cord  had 
taken  place.   Results  were  reported  at  the  annual  meeting  of  the 
American  Association  of  Anatomists  in  Philadelphia  in  April  1J55. 

Significance:  The  experiments  give  a  base  against"  which  to 
compare  the  early  signs  of  regeneration  in  pyrogen  treated  spinal 
animals  undergoing  regeneration. 

Proposed  course  of  project:   The  project  will  terminate  as 
soon  as  the  histological  part  of  the  study  is  completed  and  results 
prepared  for  publication. 
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10,        NINDB-5 


SERI.iL  NO. 


11.       BUDGET  DATA: 


12.       BUDGET  ACTIVITY:  Research 


13.       NO  COOPERATING  UNITS 


14. 


Honors,  Mwards,  and  Publications 


16,       PUBLICATIONS:    None 


17.       NONE 
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Project  Description  Oheet 


1.  NIND3 2.  Neuroanatoriical  Sciences 

INSTiTUTB  LABOHATORY    ! 


3.  Dov/  ..lopueiij  and  Regeneration  4. 5.  NINDB-6 

U:"^^  J'nOil '  LOCATION  SERIAL  NO. 

6.  Dovelopnent  of  fiber  tracts  and  nuclei  in  the  brain  in  hunan 

enbryos . 

PR0J3CT  TITLE 

7.  W.  g.  Windle 

PRINCIPAL  INVESTIGATOR (S) 

8.  ^ 

OTHER  INVESTIGATORS 

3.  i-ROJEGT  DESCRIPTION. 

Objectives:   To  observe  and  describe  the  genesis  and  sub- 
sequent  developnent  of  nerve  fiber  tracts  and  groups  of  nerve  cells 
in  the  hunan  brain  and  spinal  cord. 

Methods  employed:   The  method  of  microscopical  observation  is 
employed  in  serial  sections  of  the  human  embryos  which  have  been 
collected  during  the  past  tv/onty  years  and  prepared  by  certain 
silver  staining  methods  to  bring  out  finer  details  of  neuron  growth. 

Major  findings:   A  renewed  study  of  the  origin  and  migration 
of  primary  motor  cell  groups  of  the  brain  stem  has  shown  that  all 
visceral  motor  nuclei  arise  in  a  location  adjacent"  to  the  floor 
plate  of  embryos  4-6mm  long  (end  of  the  fourth  weels  of  gestation) . 
These  nuclei  migrate  to  more  lateral  positions  in  embryos  12-I4r.im 
long  (between  the  sixth  and  seventh  wee'ss)  ,   This  migration  gives 
rise  to  the  genu  of  the  facial  nerve  and  to  similar  bundles  of 
fibers  of  much  smaller  sic;e  in  the  trigeminal,  glossopharyngeal  and 
vagus  nerves . 

Significance:  knowledge  of  intrinsic  development  of  the  human 
brain  is  fundamental  to  a  clear  understanding  of  adult  brain  anatomy 
and  physiology.   Little  is  known  of  intrinsic  structural  development 

at  present. 

Proposed  course  of  project:   The  study  of  these  human  embryos 
will  be  continued  throughout  the  coming  year.   It  is  hoped  that 
additional  hunan  embryos  can  bo  obtained  and  subjected  to  silver 
staining. 
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10.       NIND3-6 

SERIAL  NO. 


11.       BUDGET  DATA: 


12,       BUDGET  ACTIVITY:    Research 


13.       NO  COOPERii.TING  UNITS 


14. 


Honors,  ^-iwards,  and  Publications 


16.       PUBLICATIONS:    None 


17.       NONE 
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Project  Description  Shoot 


1 .  NLWOB 2 , .  Neuroanatomical  Gcienccs 

InOT  mJfS       — -—   -     ■   LABORATORY       ^~ 


3.  Dcveloianont  and  Regeneration  4.  5.  NINDB-7 

uirrFiar '" locatioi^ seimal  m. 

6 .  Re 1 at ion  of   ag e   to  regeneration   in  stab  wounds  of  the  brain. 

HIOJECT  TITL3  ' 

7 .  V/.    g.    Y/indle 

?i.1 1 NC IPAL    I IIVE 3T IGATOR  ( S  ) 

8 .  Junior   personnel ' 

OTHER    iriVESTIGATORS 

3.  PROJECT  DESCRIPTION. 

Objectives:   To  deternine  whether  or  not  intracerebral  nerve 
fibers  can  regenerate  across  a  sinple  stab  lesion  in  the  brain  in 
nev/born  and  young  Isittens.   To  relate  this  to  possible  inhibition 
of  glial  barrier  formation  brought  about  by  adninistration  of 
bacterial  pyrogens  and  other  agents, 

lethods  enployed:   in  kittens  one  hour  to  three  weelcs  old,  a 


simple  stab  wound  into  the  cerebrun  was  inflicted  under  local 

anesthesia.   Half  of  each  litter  received  pyrogen  therapy;  half 
were  controls.   An  attempt  was  made  to  keep  the  animals  alive  and 
in  good  health  for  a  period  of  seventy  days;  some  died  earlier.   The 
animals  were  killed  by  the  perfusion  fixation  technique;  the  brains 
were  dissected  out  and  studied  grossly;  blocks  of  tissue  at 
appropriate  sites  were  removed  and  are  being'  prepared  by  several 
neurological  staining  techniques. 

Major  findings:   There  appears  to  have  been  less  adhesion 
formation  in  those  kittens  which  had  received  .pyrogen  therapy.   No 
microscopical  findings  are  ready  to  report.   An  additional  series 

of  experiments  is  planned  as  soon  as  animals  become  available. 

Significance:   Whether  or  not  regeneration  in  the  mammalian 
central  nervous  system  occurs  more  readily  in  the  newborn  and  very 
young  individual  than  in  the  adult  is  a  moot  question.   The  only 

investigation  comparable  to  this  one  was  carried  out  on  rats  in  1903, 
prior  to  the  time  when  adequate  neurological  staining  methods  were 

available. 

Proposed  course  of  project:   The  course  of  the  project  will 

depend  upon  histological  observations  of  the  present  series  and 
availability  of  pregnant  animals. 
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10.        NIHD18-7 

SERIAL  NO. 


11.       BUDGET  DATA: 


12.       BUDGET  ACTIVITY:    Research 


13.       NO  COOPERATING  UNITS 


14. 


Honors^  Awards,  and  Publications 


16.       PUBLICATIONS:    None 


17.       NONE 


R.P.C.-    1 
Dccenbor   lii55 


1.    NIND3 

INSTITUTE 


Analysis  ox  NIH  Program  Activities 
Project  Description  Sheet 

2.  Neuroanatouical  Sciences 


LABORATOiW 
3.  Development  and  Regeneration   4.  5.  NINDB-S 


3CTI( 


LOCATION 


SERIAL  NO 


6.  Induction  of  tremor,  rigidity,  a'iinesia  and  related  jphenonena 
in  -r:borat-;ry  animals  by  means  of  roserpine  and  other  drugs. 

PROJECT  TITLE 


VJ  .     J? 


V.'indj 


P^IINCIPAL  INVSSTIGATQECS) 

J.  Cammermeyer  and  junior  personnel 


OTHER  INVESTIGATORS 


3.  PROJECT  DESCRIPTION. 


Objectives:   To  reproduce 


means  of  drugs  certain  phenomena 


which  manifest  themselves  in  human  subject  in  such  disorders  as 

paralysis  agitans.  To  try  to  determine' anatomical  :Correlates  of 
these  phenomena.   To  explore  means  oi  alleviation  of  the'  symptoms. 

Methods  employed:   Several  nar.iraals  (opossum,  mouse,  rat, 
guinea  pig^  cat,  African  green  raonlcey,  chimpanzee)  are  being  used. 

Exploratory  e^^periments  have  been  carried  out  with  the  following 
drugs:  roserpine,  chiorpronasine,  "tremorine"  (code  name  of  new 
d2°ug),  haruine,  harmaline  and  nicotine,  administered  acutely  and 
chronically  by  various  routes  and  in  various  doses.   After  chronic 
treatment  with  reserpine,  anima.is  are  being  sacrificed  by  the 
perfusion~f ixation  technique  and  their  brains  (and  other  organs) 
prepared  for  histological  and  histochemical  studies.   Experiments 
were  recorded  in  3~D  motion  pictures. 

r.Iajor  findings:   Mon'teys  given  reserpine  orally  in  doses  of 
2.5  -  8.0  mg/kg  showed  (1)  muscular  rigidity  of  "cogwheel"'  type; 
(2)  a'linesia,  torpor,  catalepsy  and  lethargy;  (3)  tremor  at  rest 
which  varied  inversely  with  degree  of  lethargy  (3  to  4  per  second) ; 

(4)  sialorrhea  and  other  phenomena  observed  in,  human  Parkinsonian 
patients. 

Preliminary  observations  were  presented  at 
the  September  l'J55,  meeting  of  the  Amerian  Physiological  Society. 

Significance:  A  method  of  reliably  producing  tremor  in 
mon-ieys  has  been  laclcing.  This  technique  provides  a  means  of 
studying  tremor  and  other  phenomena. 

Proposed  course  of  project:   Continuation  oI   observations  and 
extension  of  experiments.   It  is  expected  that  Dr.  Paul  Glees  of 
Oxford  University  will  join  the  project  as  a  visiting  scientist  next 
March . 
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10.         NJTNDB-8 


SERIAL  NO. 


11.       BUDGET  DATA: 


12.       BUDGET  ACTIVITY:    Research 


13.       NO  COO..-ERA.TING  UNITS 
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Honors  J  v..  wards,  and  Publications 


16.        .  UBx-.ICy.-TICN.'::    None 


17.       NONZ 
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December  1955        Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 
1,  NINDB  2»  Neuroanatomical  Sciences 


INSTITUTE  LABORATORY 

^*  Developi'ient  and  Regeneration k*   5»  NIHDB  -9 

SECTION  LOCATION  SERIAL  NO 

6.  Stotnach  denervation  in  newborn  guinea  pigs  and  the  learning  of  hunger 
PROJECT  TITLE 

7«  gi^Jj   Bailey 

PRINCIPAL  INVESTIGATOR(S) 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives!  To  determine  whether  hunger  is  originally  learned  solely 
on  the  basis  of  cues  from  the  stomach  and  whether  denervation  of  the  stomach 
before  any  eating  has  taken  place  will  prevent  this  learning. 

Methods  employed t  Surgical  denervation  of  the  stomachs  of  very  young 
guinea  pigs  before  they  have  had  an3'"  experience  of  the  reduction  of  hunger 
by  eating.  Comparison  of  the  food  consumption  of  such  animals  with  that  of 
guinea  pigs  which  undergo  a'  sham  operation. 

Significance;  This  experiment  may  provide  information  relevant  to  a 
clearer  understanding  of  the  mechanisms  of  hungei'  and  information  relevant 
to  a  controversy  concerning  the  role  of  drives  in  learning. 

Proposed  course  of  project:  To  study  the  techniques  involved  in  stomach 
surgery  of  newboriT  guinea  pigs,  sham  operations  and  post-operative  care  such 
as  tube  feeding,  and  to  collect  data  on  the  survival  times  of  animals  after 
operation. 
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1^'         NINDB-S 

SERIAL  NO 


11.     budg:h:t  data 


12.       BUDGET  ACTIVITY:  Research 


13.       NO  COO.?ERi.TING  UNITS 


14. 


Honors^  Awards ^  and      ublications 


16.        .-UB LIGATION?:    None 


17.       NONE 
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December  1955      Analysis  of  NIH  Program  Activities 

Project  Description  ^heet 
1.  NHDB  2.  Neuroanatoinical  Sciences 


INSTITUTE  U-BORATORY 

3.  Development  and  Regeneration    It.  5«  NINDB-10 


SECTION  LOCATION  SERIAL  NO. 

6»  StoLiach  cues  in  hunger-thirst  discrimination 

PROJECT  TITLE 

7»   ij,  J-,  Bailey ^_^ 

FRINC IPAL  INX'EST  IGATOR  C  S ) 

8. 


OTHER   Ijn/iiSTIGATORS 
9.   PROJECT  DESCRIPTION 

Objectives;  To  determ.ine  whether  stomach  distension  cues  can  explain 
learning  in  a  hunger-thirst  discrimination  in  which  there  is  no  reinforce- 
ment with  food  or  water o 

Methods  employed;   A  modification  of  the  Skinner  box  is  used  to  train 
rats  to  discriminate  cues  of  hunger  and  thirst  on  the  basis  of  a  third  drive. 
One  response  turns  out  a  light  if  the  animal  is  hungry  and  another  if  the 
animal  is  thirsty* 

Major  findings;   Studies  begun  at  Yale  University  indicate  that,  on 
one  hand,  hunger  and  thirst  are  each  cues  even  when  the  responses  are  not 
reinforced  with  food  or  water,  and  on  the  other  hand,  that  cues  of  stomach 
distension  are  not  important  when  the  responses  are  reinforced  with  food 
and  water. 

Significance i;  The  proposed  study  should  shed  light  on  a  theoretical 
controversy  among  psychological  schools  concerning  the  function  of  drives 
in  learning. 

Proposed  course  of  project;  After  the  learning  described  has  taken 
place,  tests  like  those  described  by  Bailey  and  Porter,  varying  the  full- 
ness of  the  stomach  independently  of  the  need  for  food  or  water,  will  be 
given  in  order  to  find  out  which  set  of  cues  is  functional  in  the  original 
learning. 
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10.       NINDB-10 


SERIAL  NO. 


11.       BUDGET  DATA: 


12.       BUDGET  ACTIVITY:    Research 


13.       NO  COOPERATING  UNITS 


14. 


Honors,  Awards,  and  Publications 


16.        PUBLICATIONS:  None 


17.       NONE 
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Project  Description  Sheet 

1,  NINDB ^^ 2.  Neuroanatomical  Sciences 

INSTITUTE  ~  LABOFlATORY 

3«  DeveloTOiient  and  Regeneration       h» 5«  NINDB-11 

SECTION  '^  LOCATION  SERIAL  NO, 

6.  The  effects  of  stomach  denervation  and  hypothalamic  lesions  on  food 

consumption 

PROJECT  TITLE 

7,  C«  J«  Bailey 


HTINC  IPAL   INVEST  IGATOR  ( S ) 


8. 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  study  the  effects  of  varying  the  order  of  two  surgical 
procedures;  denervation  of  the  stomach  and  destruction  of  the  ventromedial 
nucleus  in  rats.  To  determine  whether  hypothalaraic  obesity  is  due  to  changes 
in  the  stomach  and  whether  the  concomitant  high  food  consumption  can  be 
learned  so  that  it  will  continue  after  denervation  of  the  stomach. 

Methods  emplo^'-ed;  Electrolytic  destruction  of  the  ventromedial  nucleus 
using  a  stereotaxic  instrument,  surgical  denervation  of  the  stomach,  and 
careful  measurements  of  food  consumption. 

Significance;  This  experiment  should  advance  understanding  of  the 
mechanisms  involved  in  hunger  and,  specifically,  should  determine  the 
importance  of  cues  from  the  stomach  in  the  learning  of  hunger. 

Proposed  course  of  project;  To  work  out  techniques  for  denervation 
of  the  stomach  and  for  stereotaxic  destruction  of  the  ventromedial  nucleus. 
To  start  experimentation;  the  brain  operation  before  the  stomach  in  half 
the  animals  and  the  reverse  order  in  the  other,  measuring  food  consumption 
after  both  operations. 
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10.       NINDB-11 


SERIAL  NC. 


11.       BUDGET  DATA 


12,       BUDGET  ACTIVITY:    Research 


13,       NO  COOPERATING  UNITS 


14. 


Honors,  Awards,  and   -ublications 


16.        PUBLICATIONS:    None 


17.       NONE 
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Project  Description  Sheet 
1.  NIKDB  2i  Neuroanatomical  Sciences 


INSTITUTE  LABORi'TORI 

3.  Neurocjiplogy U. 5.  NIN1ffi-12 

SECTION  LOCATION  SERIAL  NO. 

6,  Ele;  0  bron-micrographic  exploration  of  brain  structures  and  function 

mo  Jb'CT^  TITLE 

7.  Chief,  Section  on  Neurocytology,  Sanford  L,  Palay^  M,  D.  (at  present  holds 
appointment  as  oonsultant;  will  come  on  duty  as  soon  as  his  laboratory 

is  available). _____„ ^ 

PRINCIPAL  INVESTIGATOR(S)        ~~' 


OTHER  BTVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  conduct  various  studies  of  the  ultrastructure  of  nerve 
cells,  neuroglia,  central  sjTiaratic  mechanisms  and  peripheral  nerve  fiber 
terminations  by  the  techniques  of  electron  microscopy  and  micrography. 

Methods  employed!  The  electron  microscope  and  other  apparatus  will  be 
used  to  extend  knowledge  in  the  field  of  neurocytologj'". 

Major  findings;   No  report.  Ap-naratus  has  been  purchased  but  space 
for  this  project  awaits  completion  of  basement  area  of  Bldg.  9» 

Significance;  The  techniques  employed  in  electron  microscopy  and  other 
closely  related  techniques  have  undergone  extensive  development  and  perfection 
during  the  last  two  or  three  years.  It  is  proposed  to  utilize  these  techniques 
in  an  exploratory  manner  in  the  Laboratory  of  Neuroanatomical  Sciences.  One 
cannot  predict  what  may  develop  from  this  project.  Personnel  of  a  research 
unit,  which  will  be  formed,  will  collaborate  with  other  investigators  in  the 
National  Institute  of  Neurological  Diseases  and  Blindness  on  related  projects 
requiring  investigation  with  the  electron  microscope. 

Proposed  course  of  project;  To  activate  and  extend  the  project  in  the 
coming  months. 
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10.        NINDB-12 


SERIAL  NO. 


11.       BUDGET  DATA: 


12.       BUDGET  ACTIVITY:  Research 


13.       NO  COOPERATING  UNITS 


14. 


Honors,  Awards,  and  ^'ublications 


16.       PUBLICATIONS:    None 


17.       None 
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Project  Description  Sheet 

1»  NII'IDB 2.  Neuroanatomical  "Sciences 

INSTITUTE  .  LjIBORATORY 

3.  NerxocytoloF?,^ U» 5.  NINDB-13 


Sii^C^ION  ■  LOCATION  SERIAL  NO. 

6a  Development  of  new  micro  methods  for  determining  pyridine  nucleotide 

dependent  enzsoiies  in  biologiff.al  material*  ^ 

PROJECT  TITLE 

7.  R.  VJayne  Albers 

PRErciPAL  II\TVESTIGATOR(S) 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  simplify  procedures  and  maJ-ce  possible  simultaneous 
analysis  of  large  numbers  of  samples. 

Methods  employed:   It  has  been  found  that  as  many  as  50  samples  can 
be  incubated  at  one  tiiie  and  the  reaction  of  the  enzjmies  stopped  by  adding 
methyl  cellosolve  to  each  sample.   After  the  samples  have  been  sufficiently 
ttsntrifuged  to  remove  the  precipitated  protein,  the  reduced  pyridine  nucleo- 
tide may  be  measured  at  leisure  by  determining  the  optical  density  at  3itO 
millimicrons* 

Major  findings;  This  method  has  been  applied  successfully  to  the 
measurement  of  glutomic,  malic  and  isocitrio  dehydrogenoses.  Its  sensitivity 
has  been  considerably  increased  by  a  modification  which  permits  the  measure- 
ment of  the  fluorescence  of  the  reduced  nucleotides. 

Significance i  These  methods  will  be  used  to  extend  the  project  on 
quantitative  microbiocheraistry  of  the  nervous  sj^stem* 

Proposed  course  of  project;   It  is  proposed  to  develop  a  method  for 
determining  glycerophosphokinace,  utilizing  the  above  outlined  technique* 
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-  .10.  NINDB-13 

DEEIAL  NO. 

.  :.l.    BUDGET  DATA: 

12.  BUDGET  ACTIVITY: Research 

:.3.  NO  cooj?erating  units 

14. 
Honors,  Awards,  and  Publications 

16.  PUBLICATIONS: 

K.  V?.  Aibers  and  0.  H.  Lowry .   Analytical  Chemistry 

27:  1829,  1355 
"The  j7iuorimetric  Determination  of  One  Tenth  to  Ten 
Micrograms  of  Cholesterol' 


17.  NONE 
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Project  Description  Sheet 
1.  NINDB  2.  Neuroanatomical  Sciences 


INSTITUTE  LABORATORY 

3.  Neurocytology h» 5.  NII'roB-14 

SiJGTIOM  LOCATION  SERIAL  NO. 

6.  Electrophoretic  patterns  of  tissue  removed  from  various  parts  of  the  central 
nervous  systeme 

PitOJECT  TITLE 

7.  R.  Wa^nie  Albers 

PREo(]IPAL  Ir;VESTIGATOR(S) 

8.  Milton  W,  Brightman 


OTHER  im'ESTIGATORS 
9.  PROJECT  DESCIIPTION 

Objectives;  To  develop  paper  electrophoresis  as  a  method  compli- 
mentarj'-  to  that  outlined  in  the  project  on  quantitative  microbiochemical 
studies  of  nervous  tissue  (NINDB). 

Methods  employed;   Paoer  electroohoresis  and  related  techniques. 

Major  findings;  This  project  has  not  been  developed  beyond  what  was 
previously  reported o 

Significance;  This  project  should  contribute  basic  knowledge  in 
cytobiochemistry  of  the  nervous  system.  The  field  is  very  new  and  largely 
unexplored. 

Proposed  course  of  project;   It  is  proposed  to  use  this  technique  in 
a  study  of  some  proteins  foiind  in  certain  areas  of  the  hypothalamus  if  the 
results  of  another  project  appear  to  justify  it. 
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1^'        HINDB-14 

SERIAL  NG. 


11.       BUDGET  DATA: 


12.       BUDGET  ACTIVITY:  Research 


13.       NO  COO.-ERATING  UNITS 


14. 


Honors,  Awards,  and   :  ublications 


16.       1-  UB  Lie  AT  IONS  :  None 


17.       NONE 
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1. 

NINDB                          2.  Neuroanatomical  Sciences 

DJSTITUTE                          LABORATORY 

3. 

Nuirocytologv                   U,               5,  NINDB-15 

S_..U-^]:ON                           LOCATION         SERIAL  NO. 

6, 

Qi.mtitati^^e  histochemical  studies  of  nervous  tissue 

PnOJ^.CT  TITLE 

7. 

R.  WajTie  Albers 

PRINCIP;i  INVEST IGATOR(S) 

8. 

OTI;ER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  The  ultimate  objectives  of  these  studies  are  (l)  to 
establish  the  biochemical  composition  of  the  histologically  distinct  elements 
of  the  nervous  system,  and  (2)  to  determine  the  manner  in  which  these  elements 
contribute  to  the  biochemistry  of  neural  functiono 

Methods  employed?  The  principle  methods  are  based  upon  those  of 
Linderstr)6m-Lang  and  of  Dowry,  which  employ  frozen-dried  tissue  sections  for 
obtaining  samples  of  relatively  homogeneous  cytological  composition.  Enzy- 
matic activities  and  biochemical  composition  are  but  slightly  altered  from 
that  of  fresh  tissue  in  most  instances.  Samples  having  a  dry  weight"  of  »01-50 
tig.  may  be  subjected  to  a  wide  variety  of  analyses. 

As  a  tool  for  the  extension  of  these  studies  to  the  hypothalamic- 
hypophysial  sj'-stem,  a  sensitive  method  for  bioassay  of  anti-diuretic  activity 
is  being  developed  in  collaboration  with  Dr,  M,  VJ,  Brightroan. 

Major  findings;   Preliminary'-  to  the  histochemical  study  of  the  visual 
system  in  the  cat,  the  kinetic  properties  of  several  enzymes  of  whole 
homogenate  of  cat  brain  have  been  investigated.  Some  of  these  findings  are 
described  below.  The  enzyme  activities  are  reported  in  terms  of  millimicro- 
moles  of  substrate  transformed  per  microgram  of  tissue  and  per  hour. 

Glutaraic  dehydrogenase;  This  enzyme  loses  activity  rapidly/even'at 
room  temperature.  Consequently  the  incubations  have  been  carried  out  at  18^C. 
At  this  temperature  and  pH  8.1,  the  activity  is  0.05.  This  is  consonant  with 
the  value  reported  for  rabbit  brain. 

6-Phosphogluconic  acid  dehydrogenase:  At  38°,  pH  8.7,  this  activity 
is  0.12,  almost  identical  with  that  for  rat  and  rabbit  brains.  The  optimal 
pH  for  the  cat  brain  enzyme  is  8,7.  The  temperature  coefficient  is  1.9.  The 
linearity  of  the  reaction  with  time  is  improved  in  the  presence  of  0.00^  M 
adenosine-5-phosphate.  Possibly  there  is  a  triphosphopyridine  nucleotidase 
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in  cat  brain  which  is  inhibited  by  the  adenylic  acid.  When  the  dehydrogenase 
is  partially  purified  by  ammonium  sulfate  fractionation  and  added  back  to  the 
crude  homogenate,  no  inhibition  of  the  expected  additive  activity  is  observed. 

Malic  dehj^drogenase:  The  activity  of  whole  cat  brain  malic  dehydro- 
genase is  l5.6  at  38°  and  pH  10 »5.  The  enzyme  is  stable  at  dilutions  of 
l:100jOOO  for  2  hours  in  the  incubation  medium  containing  Xfo   bovine  albumin. 

Iso-citric  dehydrogenase;  The  enzyme  activity  is  about  0«05  at  23°. 
The  optimum  pH  is  7.5» 

Aldolase:  The  onzj/matic  activity  of  whole  homogenate  is  about  0.62 
at  38°.  The  optimum  pH  is  8.2.  However,  the  enzyme  is  considerably  more 
stable  in  less  alkaline  media. 

Significance:  This  project  should  contribute  to  our  basic  knowledge 
of  the  histochemistry  of  the  nejrvous  system.  The  data  in  this  field  is 
rudimentary  at  the  present  time. 

Proposed  course  of  project'  The  visual  system  of  the  cat  has  been 
selected  for  one  phase  of  this  study.  The  techniques  outlined  above  will  be 
applied  to  the  lateral  geniculate  and  superior  collicular  nuclei,  the  visual 
cortex  and  some  of  the  associated  fiber  tracts.  It  is  proposed,  in  addition, 
to  study  the  comparative  biochemistry  of  the  degenerated  tra.cts  ejid  nuclei 
which  result  from  ablation  of  the  visual  cortex  and  severance  of  the  optic 
tract.  The  resulting  loss  of  neurons  and  proliferation  of  glial  elements 
should  result  in  corresponding  changes  in  the  biochemical  composition  of  the 
tissue. 

The  perfection  of  the  bioassay  for  anti-diuretic  activity  will  be 
followed  by  its  use  in  conjunction  with  other  micro-analytical  techniques  to 
seek  a  correlation  between  the  neuro-endocrine  function  of  certain  hypo- 
thalamic areas  and  other  biochemical  processes. 
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10.     NIND3-1! 
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11.  BUDGET  DATA: 

12.  BUBGAT  ACTIVITY:  Research 

13.  NO  COO^-ERATING  MITS 

lU. 

Honors,  Awards  and  Publications 

16.  PUELIC/TIONS:  NONE 

17.  NONE 
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Project  Descripltion  Sheet 
!•  NINDb       2.  Neuroanatomical  t>ciences 


I?:3TlTUTE                                                                LABORATORY 
3.  Ncurocy-bology h»  5.  NII\IDB-16 

s.':ction  location      "  serial  no. 

^»  R-'te  of  rcpjcncration  in  peripheral  nerves .____^^_ 

r.iOJACT  TITLE 

7.  Lloyd  Guth __^ 

PRINCIPAL  INWiSTI  rATOR( S) 

8* 


OTHER  ETVSSTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  review  the  subject  of  nerve  regeneration  and  initiate 
a  study  on  rate  of  nerve  regeneration. 

Methods  employed;   (a)  Extensive  review  of  literature  on  nerve  re- 
gene  ration~was~l7iadel  (b)  Longitudinal  sections  of  rat  sciatic  nerve  were 
preuared  at  daily  intervals  after  crush  by  the  protargol  technique.  Examina- 
tion of  sections  for  distance  travelled  by  fastest  regenerating  fibers  was 
attempted. 

Major  findings;  (a)  A  review  article  of  a.t^Prox'imatciy  i;0_T)&ges  in  length 
and  containing  about  UOO  references  is  in  preparation.  Completion  of  the 
manuscript  in  2  months  with  subsequent  publication  in  Physiological  Review  is 
contemplated,  (b)  Protargol  staining  is  inadequate  for  this  study  as  diffi- 
culty of  differentiating  connective  tissue  elements  from  regenerating  nerve 
fibers  is  too  difficult.  j^Iso  it  was  found  that  strong  nerve  crush  does  not 
necessarily  destroy  all  nerve  fibers. 

Significance;  An  adequate  review  of  the  litera.ture  on  nerve  regenera- 
tion has  not  appeared  since  19ii2,  and  need  for  a  more  recent  comprehensive 
survey  of  the  field  exists.  A  purely  anatomical  study  on  the  rate  of  nerve 
regeneration  has  not  been  undertaken  even  though  as  long  ago  as  1928  Cajal  de- 
clared the  need  for  such  a  study. 

Proposed  course  of  project;   (a)  Completion  and  publication  of  re- 
view article  within  the  year,  (b)  Methj^'lene  blue  teclinique  for  selective  axon 
staining  will  be  attempted  on  sectioned  rather  than  crushed  nerves.  Distances 
travelled  by  fastest  growing  axons  to  be  measured. 
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11.  BUDG-uT  D/:TA: 

12.  EUOG.iT  ACTIVITY:   Research 

13.  MO  COOLER 'TING  UNITS 

Ik. 

Honors  J  Awards  and  Publications 

16 .  TUBLI  CAT  10 1'lb :   NONE 

17 .  NONE 
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INSTITUTE  L/-BORATORY 

3.  Ncurocytology U,  ; 5,  NIMDB-17 

SJCTION  LOCATION  SERIAL  NO. 

^'  ^l':r;^.Q'j.^l,  specificity  in^tlie^ autonomic  nervous  system  in  mammals 

PROJECT  TITLE   ' "'*■  "  "" 

7.  Lloyd.  Guth _^ 

PRINCIPi'i  INVESTIGATOR(S)  " 

8.  Junior  Personnel 


OTIIiiE  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  deterinlne  whether  or  not  end-organ  induction  of 
neuronal  specificity  occurs  in  the  manrnalian  autonomic  nervous  system. 

Methods  employed?  Vago-sjrmpathetic  anastadiiosis  was  performed  in  cats 
in  fashion  as  to  allow  regenerating  vagal  fibres  to  enter  the  superior  cervical 
sympathetic  ganglion,  ^^uricular  vasomotor  and  pupillary  reflexes  wore  studied. 

Major  findings;   It  has  been  confirmed  that  vasomotor  responses  (as 
measured  by  ear  temperature  changes)  return  to  normal  after  regeneration  of 
the  vagus  nerve.  The  piipil  docs  not  show  any  such  complete  functional  resti- 
tution, but  responds,  rather,  to  stimuli  normally  evoking  vagal  discharge 
such  as  those  related  to  food  and  hunger. 

Significance;  No  other  adequately-controlled  demonstrations  of 
functional  retiorn  in  mammals  after  heterogeneous  nerve  anastamosis  are  known 
to  exist. 

Prp-Qosed  course  of  project;  By  means  of  more  direct  measures  of 
auricular  blood,  flow  (a  laeasurc  independent  of  environraental  temperature)  we 
will  be  a,ble  to  ascertain  whether  or  not  this  return  of  vasomotor  tone  occurred 
because  of  alteration  in  specificity  and  central  synaptic  relationships  of 
the  vagus  nerve.  Use  of  a  densitometer  for  this  purpose  has  been  attempted 
successfully  in  normal  and  syrapathectomized.  cats  and  v;ill  be  applied  to  aniraals 
having  vago-sympathetic  anastcjaosis. 
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11.  BUDGjIT  DATA: 

12.  BUDGET  ACTIVITY  :;Iesearch 

13.  NO  coo?e;iating  units 

14. 

Honors,  Awards,  and  Publications 
16.  .-PUBLICATION: 


L.  Guth.   Functional  iiecovery  after  vago-sympathetic 
anastamosis  in  the  cat.  Am.  J.  Physiol.  (In  Press) 


17.  NON^il 
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1.  NINDB  2.  Neuroanatomical  Sciences 


INSTITUTE  LABORATORY 

3.  Heurocytology h» 5.  NINDB-18 

Br,.''TIOl!  LOCATION  SERIAL  NO, 

6»  Tc'TC''.:  bud  regeneration  in  the  adult  maminal 

PROJECT  TITLE 

7.  LloydJVuth . 

PRINCIPAL  I>IVESTIGATOR(S) 


OTHER  INVESTIGATORS 

9,  PROJECT  DESCRIPTION 

Objectives;  To  determine  the  mechanism  hj   which  adult  taste  buds 
disanpear  when  denervated  and  reaTToear  vihen   reinnervated. 

I'lethods  emi^loyed;   (a)  Quantitative  histoTsathological  study  of  taste 
bud  degeneration  in  the  rat*  (b)  Fieterogeneous  reinnervation  of  taste  buds 
in  the  cat.  (c)  Transplantation  of  lingual  epithelium  to  other  regions  of  the 
body  in  inbred  mice. 

Major  findings;   Preliminary  data  suggests  that  foreign  nerves  are 
equally  capable  of  initiating  taste  bud  regeneration  as  are  gustatory  nerves. 
Collaboration  on  this  project  with  Dr.  L,  B,  Arey  of  Northwestern  University 
has  begun. 

Significance:  The  proposed  experiments  (a,  b  and  c)  will  determine 
v/hether  taste  bud  regeneration  is  a  process  of  differentiation  from  normal 
lingual  epithelium  under  inductive  neural  influences.  The  existence  of  field 
effects  will  also  be  noted <>  This  may  help  enable  us  to  ascertain  the  agents 
responsible  for  induction,  differentiation  and  field  effects  as  revealed 
previously  by  the  techniques  of  experimental  embryology.  The  fetal  mammal  is 
too  resistant  to  experimental  manipulation  for  use  in  such  studies. 

Proposed  course  of  project;   (l)  The  sequence  of  degenerative  changes 
in  the  circumvallate  papilla  of  the  rat  following  section  of  the  glosso- 
pharyngeal nerves  is  to  be  determined.  (2)  Further  experiments  on  hetero- 
geneous reinnervation  of  taste  buds  will  be  performed  to  determine  conclusively 
whether  foreign  nerves  can  restore  and  maintain  taste  buds  in  the  circumvallate 
papillae  of  the  cat. 


R.P.C.  -  2 

December  19,^5       Analysis  of  NIK  Program  Activities 

Budget  Lata  Sheet 


10.       NINDB-18 


3ERIAL  NO 


11,     BUDGET  DATA! 


12.  BUDGET  ACTIVITYiResearch 

13.  -MO  COOFERATING  WIITS 

Honors,  .''.wards  and  Publications 

16 .  PUBL ICAT  TONS :   NONE 

17 .  NONE 
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INSTITUTE                          LABORATORY 
3.  E:o-iuriracntal  Neuropathology h» 5*  NINDB -19 


Si^GTION  LOCATION  SERIAL  NO. 

6.  GoiuparativG  anatomical  study  of  the  area  postroma  of  the  brain 

PRO  JJ.Ct"  TITLE 

7»  Jan  CaiTiiiiorracyGr 

PRINCIPAL  INVESTIGATOR(S)  ' 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION. 

Objectives  I  To  discover  the  nature  and  function  of  certain  cells  which 
are  peculiar  to  the  area  postrema  of  the  brain. 

Methods  employed;   Conventional  cytological  techniques  arc  used  to 
study  this  region  in  several  species  of  animals. 

Major  findings;   Its  relative  size  and  extent  over  the  floor  of  the 
fourth  ventricle  varies  greatly  (the  area  postrema  of  the  squirrel  is  re- 
raarkably  large).  Species  differences  were  noted  in  certain  histochemical 
qualities  of  the  area  postrema.  The  principal  colls  have  the  same  structural 
apnearancc  in  all  species  studied  but  it  is  noteworthjr  that  in  man  they  differ 
from  those  in  all  other  animals  studied,  inasmuch  as  they  contain  a  melanin- 
like  pigment.  _  , 

Significance;  Results  of  this  research  should  contribute  to  our 
knowledge  of  the  control  of  blood  flow  through  the  vasculature  of  the  medulla 
oblongata  (through  a  possible  neurosecretory  function  of  the  area  postrema 
cells)  and  of  the  formation  of  the  cerebrospinal  fluid  (through  diffusion  of 
substances  from  the  vessels  of  the  area  postrema) . 

Proposed  course^  of  project;  This  project  has  been  temporarily  dis- 
continued in  order  to  activate  other  projects  that  at  the  present  time  were 
felt  to  have  greater  immediate  importance. 
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11.  BUDG3T  DATA: 

12.  DDDGLT  ACTIVITY:   Research 

13.  NO  COOPERATING  UNITS 

lli. 

Plonors,  Awards  and  Publications 

16.  IIIBLICATIONS:      NONE 

17 .  NONE 
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INSTITUTE                                                                lu^vBORATORY 

3, 

Exporinicntal  Neuropathology                 1;.                                         5» 
SllT^'ION                                                                    LOCATION 

NINDB-20 
SERiy^i  MO. 

6. 

Hc'Viatological  and  vascular  factors  in  cerebral  siderosis 

rROJi;CT  TITLE 

7. 

Jan  Cammcrraeyer 

RIIMCIPAL  iJvnrEST IGATOR ( S ) 

8,  Kolen  Ramsey 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION. 

Objectives t  To  determine  possible  sources  of  siderosis  in  the  brain, 
other  than  from  destruction  of  blood  hemoglobin. 

Methods  employed;  Histological  methods  applied  to  material  from  ex- 
periments on  animals.   The  animals  have  been  subject  to  fat  embolism  and 
sections  from  organs  and  brain  have  been  prepared  for  the  study  of  excess 
deposition  of  iron  in  the  tissues. 

Major  findings!  Excessive  amounts  of  iron  arc  found  in  visceral  organs 
of  animals  subjected  to  experimental  fat  embolism.  Some  discrete  amount  of 
iron  occiu'S  within  areas  of  acute  brain  necrosis. 

Significance:  The  extra  deposition  of  iron  in  acute  experiments  may 
indicate  that  siderosis  is  due  to  some  hitherto  unknown  factors  active  in  the 
general  iron  metabolism. 

Proposed  course  of  project;  To  utilize  animals  of  different  species 
and  age  and  kept  under  different  diets. 
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17 .  NONE 
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INSTITUTE                          LABORATORY 
3.  Exr^crimcntal  Neuropathology h»   5.  NrNDB-21 


o  ,"'t:lon  location       serial  no, 

^'  ^^^>1-'  it^tric  Ftudies  on  the  majmnalian  spinal  cord ^ 

PROJECT  title 

7»  Jg-n  Cajiimcrmc:ycr 

HiiMCiPAL  iuvestigatorcs;  ^  "" 


OTHER   investigators 

9.   PROJECT  ■DESGRIPTIC^fe 

Objectives;  To  determine  physical  and  anatomical  properties  of  the 
spinal  cord  thai,  supnort  blood  flow  and  prevent  development  of  edema  in 
different  normal  animals* 

Methods  employed;  Dog,  cat,  rabbit  and  opossum  have  been  utilized. 
The  volume  of  "the  spinal  cord  has  been  determined  in  normal  animals  and  after 
exposure  of  the  spinal  cord  to  water  and  fixatives. 

Major  findings;  The  reaction  of  the  spinal  cord  which  has  been  sub- 
merged in  water  varies  with  the  weight  of  the  animal  and  with  this  species 
from  which  the  cord  was  taken.  The  volumetric  propo":"tions  of  the  spinal  cord 
are  normally  retained  when  the  animals  have  been  prepared  according  to  per- 
fusion technique  slightly  modified  from  the  one  proposed  by  Koenig,  Groat 
and  w indie. 

Significance;  To  collect  enough  experimental  data  that  will  make  it 
possible  to  determine  whether  the  volume  has  been  affected  or  has  remained 
intact  follo^^/ing  experiments  on  the  spinal  cord. 

Proposed  course  of  project:  Continue  the  study  with  (l)  observations 
on  other  species  (dog,  sheep,  monkey,  etc),  (2)  histological  survey  of  the 
material,  (3)  comparison  of  the  obtained  results  with  those  of  planigraphic 
measurements,  and  (I4.)  to  apply  the  same  techniques  to  anir,  als  subjected  to 
trauma,  compression  ischemia,  aortic  occlusion  ischemia  of  the  spinal  cord, 
forced  activity  in  tread  mill,  changes  in  dietary  regimen,  etc. 


R.P.C.  -  2 

December  1:;55      Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 

10.  ^^NINBB-21 

3'EIllAh   NO . 


11.  BUDGiiT  DATA: 

12.  3UDG:i;T  ACTIVITY: Research 

13.  WO   COOPER/iTING   UNITS 

14.' 
Honors,  Awards,  and  Publications 

16.  PUBLICATION: 

17..  NONE       ■■   ■ 


R.P.C.  -  1 

December  19^$  Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 
1,  NINDB 2.  Ne-uroanatomical  Sciences   

Institute  laboratory 

3.  Exr>crimontal  Neuropathology  U.  5.  NIMDB-22     

SECTION  "  LOCATION  SERIAL  NO. 

6,  Kistochemical  characteristics  of  the  brain  and  spinal  cord  affected  by 

anesthetics  3 

priOJEGT  TITLE 

7  •   Jan  Caiiunerrueyer 


PRINCIP/iL  Ij>fVESTIGATOR(S) 
8.  Helen  Ramsey 


OTHiCR  IN\ttSTIG;JORS 

9.  PROJECT  DESCRIPTION. 

Objectives;  To  determine  the  sequence  of  histochemical  changes  of  the 
nerve  cells  within  the  spinal  cord  following  the  administration  of  anesthetic 
agents. 

Methods  employed:   In  cats  and  dogs  the  spinal  cord  has  been  removed 
after  specified  time  and  the  voliune  of  the  spinal  cord  has  been  determined. 
These  specimens  have  been  prepared  for  the  usual  histological  preparation. 
Histochemical  techniques  will  bo  adopted  later. 

Major  findings:  After  severe  anesthesia  the  spinal  cord  shows  changes 
in  voliuaetric  riroi-iortions . 

Significance:  These  observations  on  the  changed  volumetric  proportions 
may  help"~understaiid  the  mechanism  underlying  delayed  changes  in  histochemical 
activity  of  the  nervous  tissue  and  may  provide  some  information  about  ohysical 
changes  taking  place  after  prolonged  anesthesia. 

Proposed  course  of  project;  To  determine  the  cause  of  the  volumetric 
changes  observed,  the  histological  appearance  and  histochemical  activity. 


R.P.C.  -  2 

December  1555      Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 


l'^.   NINDB-22 


DSniAL  NO. 


11.  BUDGiST  DATA: 

12.  BUDGET  ACTIVITY :aesearch 

13.  NO  COOPERATING  UNITS 

14, 

Honors,  Awards,  and  Publications 

16.  .PUBLICATION: 


17.  NONE 


R.P.C.  -  1 

Decembor  1955        Analysis  of  NIH  Program-  Activities 

Project  Description  Sheet 
1»  NINDB  2.  Meuroanatomical  Sciences 


INSTITUTE  L/iBORATORY 

3.  Experimental  Neuropathology U,     .  5.  NINDB..23 

SECTION  "  LOCATION  "  SERIAL  NO*  ■ 

6.  Ilvinodynamic  factors  concerned  with  the  formation  of  cerebral  hemorrhages 

F:':\]i:CT  TITLE 

7»  Jan  Camnierrnoycr 

PRINCIPAL  INVEST IGATOR(S) 

8»  Helen  Ramsey ^ 

OTWrn   INVESTIGATORS 

9.  PROJECT  DESCRIPTION. 

Objectives:  To  determine  the  ways  in  which  petechial  hemorrhages 
occur  in  cerebral  tissue ♦ 

Methods  employed c  A  preliminary  survey  is  made  on  material  from  mouse, 
rat,  guinea  pigs  and  rabbit,  These  animals  subjected  to  experimental  fat 
embolism  have  been  sacrificed  after  varying  length  of  time*  The  histological 
study  will  be  supplemented  with  direct  physiological  survey  of  hemodynamic 
properties  of  cerebral  vessels* 

Major  findings;  Petechial  hemorrhages  arc  noticed  in  white  and  gray 
matter.  They  occur  scattered  free  in  the  tissue  and  adjacent  to  minute 
necrosis f 

Significance;  The  collection  of  histological  material  from  animals 
treated  by  different  experimental  procedures  will  help  understand  the  factors 
that  govern  the  formation  of  hemorrhages  and  to  determine  if  the  same  factors 
are  active  to  the  same  degree  in  different  species. 

Proposed  course  of  project;  To  utilize  more  species  and  other  necro- 
tizing agents  in  order  to  find  factors  that  dispose  for  pathological  changes 
and  may  contribute  to  differences  in  mode  of  tissue  reaction. 


a.p.c.  -  2 

December  1J55      Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 


10.     NIITDB-23 


[3EV.LIAL  NO. 

11.  BUDCilT  DATA: 

12.  BUDG.'3T  ACTIVITY -.Research 

13.  KO  COOPriPJiTING  unitl; 

_14. 

Honoi'-s,  Awards,  and  Publications 

16.  PUBLICATION: 

17.  NONE 


R.P.C.-  1 

December  1355      Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 


2 .  Neuroanatomical  Sciences 

INSTITUTE  EAB ORATORY 

^-  i^-^PQ^- iniental  Neuropatho'iogy    4.  5.  HINDB  -24 

SECTION  ^    •       LOCATION        SERIAL  NO. 

6 .  Li^ i d 3  histochemistry  of  the  central  nervous  system.  

p;i.-.;/jEUT  TITLE 

7.  M.  H.  Hac's 

PR I NCIPAL  INVESTIGATOR (3) 

8. 

OTIlEa  }\NVE3TIGATGR3 

9.  PROJECT  DESCRIPTION. 

Objectives:   To  study  the  lipide  histochemistry  of  the  central 
nervous  system. 

Methods  employed:   Application  of  f reese-drying  techniques  to 
lipide  histochemistry  some  new  techniques  v/ili  have  to  be  developed 
in  order  to  examine  for  a  variety  of  lipides. 

,jor  findings:   Direct  treatment  of  xrosen  dried  brain 


sections  (from  cryo'stat)  by  reagents  for  visualising  acetal  lipides 
has  produced  satisfying  results. 

Significance:   Our  studies  are  directed  toward  providing  basic 
data  which  can  be  used  as  a  base  line  for  evaluation  of  later  work 
on  "palsied"  guinea  pigs. 

Proposed  course  of  project:   This  project  is  just  barely  under 
way  and  should  continue  as  initiated. 


R.P.C.  -  2 

December  1355      Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 


.0.       HINDB-24 


SEIliiiL  NO.. 

11.  BUDGjIT  DATA: 

12.  BUDGET  ACTIVITY :Hesearch 

13.  NO  COOPEilATING  UNITS 

14. 
Honors,  Awards,  and  Publications 

16.  PUBLICATION: 

17.  NONE 


n.p.c-  1 

December  1955      Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 

1.  NaNDB  2.  Neuroanatomical  Sciences 


INSTITUTE  IZBORATORY 

3.  E:^cperimental  Neuropathology    4.  5,  NINDB-25 

'S^'ICTION  LOCATION  SERIAL  NO. 

6.  LirJJda  and  lipoproteins  of  guinea  pig  brains. 

PROJECT  TITLE 

7.  M.  H.  Hack 

PrilNCIPAL  '  INVESTIGATOR  (S) 

S .  Junior  personnel 

OTHER  INVESTIGATOR  (S ) 

3.    PROJECT  DESCRIPTION . 

Objectives :   To  study  the  lipide  and  lipoprotein  composition 
of  the  brain  or  guinea  pig  primarily  during  neonatal  growth. 

Methods  employed:   Preparation  of  extracts  and  chemical  assay 
ox  these  extracts"  by  vtrious  procedures ^  some  new  techniques  are 
being  developed  in  order  to  obtain  more  accurate  quantitative  data. 

Major  findings:   Too  few  assays  have  been  completed  to  report. 

Significance:   Our  studies  are  directed  toward  providing  basic 
data  which  can  be  used  a.s  a  base  line  for  evaluation  of  later  work 
on  ''pa  sled''  guinea  pigs. 

Proposed  course  of  project:   This  project  is  just  barely  under 
way  and  shou_d  continue  as  initiated. 


December  :i.355     ^  Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 


^■^'      NIHDB-25 
3E;^iAL  NO, 


ii.  BUDGET  DATA: 

13.  BUDGET  ACTIVITY: Research 

13.  NO  Cu0.^^dATING  UNITS 

14. 
Honors,  Av/ai^ds,  and  ;.-*ub.^icationG 

16.  PUBLICATIONS: 

17.  NONE 


R.P.C.  -  1 

December  195?        Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 
1«  Nli^IDB  2.  Mcuroanatomical  Sciences 


INSTITUTE  LABORATORY 

3.  Functional  Neuroanatomy '    U.  5.  MINDB-26 

SAOTION  LOCATION  SKRIAL  NO. 

6,  Ori,j;in  and  termination  of  the  frontopontine  tract.  ^ 

PRo'jiiCT  TITLE'" 

7 •  Grant  L«  Rasmussen 

PItPJGIPAL  IUVESTIGATOR(S) 

8 .  Junior  Personnel 

OTIIER  INVZ,STIGATORS  " 

9.  PROJECT  DESCRIPTION 

Objectives:   (a)  To  determine  whether  or  not  the  frontopontine  tract 
posses seTTiberinDf  sub-cortical  origin,  (b)  To  trace  fiber  components  to 
termination  in  pons  and  elsewhere. 

Hethods  eiaployedt  Performance  of  total  and  subtotal  heraispherectomies 
in  monkej'"s  and  other  species  of  animals;  placement  of  lesions  in  the  cerebral 
peduncle;  determination  of  the  origin,  course  and  endings  of  the  fibers  by 
means  of  suitable  neuropathological  techniques. 

Major  findings;  Preliminary  studies  in  material  taken  from  human 
hemispherectomy  cases  suggest  a  sub-cortical  origin  of  numerous  thinly  myelin- 
ated fibers  of  this  tract*  No  progress  made  during  past,  year  due  to  lack  of 
suitable  h-onian  material,  macaque  monkeys  and  lack  of  time  to  devote  to  this 
project. 

Significance;  Observa-^'ions  resulting  from  this  project  sho-old  (a)  add 
to  our  knowledge  regarding  the  origin  and  tennina^tion  of  this  tract:  (b/  form 
a  basis  for  subsequent  physiological  studies  of  its  function  and  (cJ   lead  te 
an  understanding  of  the  results  obtained  in  humans  after  section  of  the 
frontopontine  tract  as  is  practiced  in  certain  neurological  -Drocedures, 

Proposed  course  of  project;  To  continue  and  extend  this  study  parti- 
cularly on  Driiaates  and  additional  human  hemispherectomy  cases  that  might  be 
obtained  throughout  the  coming  year.  It  should  be  noted  that  other  fiber 
tracts  connecting  the  cerebral  cortex  and  lower  centers  will  be  investigated 
by  sii'iiilar  inethods  as  time,  personnel  and  facilities  permit. 


R.P.C.  -  2 

December  1355      Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 


10.     I  

iJd'ilAL  NO. 


il.   BUDGET  DATA: 


12.  BUDGET  ACTIVITY: Research 


13.  WO  COOPE;:i/iTING  UNITS 


Honors,  Awards,  and  Publications 


.6.  PUBLICATION; 


17.  NONE 


R.P.C.  -  1 

DcGCiubcr  1955  Analysis  of  NIH  Program  ^i-ctivitics 

Project  ^description  Sheet 

1.  NI:'"nDB 2.  Ncuro anatomic al  'Sciences 

IT.^STITUTE  "  LilBOR/.TORY 

3.  Functi_onal  Neuroanatomy U*  ^.  NBIDB  -27      

SECTION        ""■  LOCATION  '     SERIAL  NO. 

6.  The  -orecise  termination  of  certain  tracts  and  other  connections  of  the 
brain  stem  and  s-^inal  cord» 

Project  title 

7.  Grant  L,  Rasmussen 


PREJCIP/i  INVEST IGATOR(S) 
8.  Junior  Personnel 


OTHER  INVEST IGl TORS 

9.  PROJECT  DESCRIPTION 

Objectives:  To  deternino  the  synaptic  connections  of  certain  fiber 
tracts  and  cranial  nerve  afforents  of  the  brain  stem  and  spinal  cord.  The 
study  includes  afferent  terminals  of  the  a-uditory^  vestibular  and  reticular 
nuclei  and  certain  afferent  and  efferent  connections  of  the  spinal  cord  nuclei. 

Methods  employed-  Production  of  lesions  surgically  at  appropriate 
places  in  the  peripheral  and  central  nervous  system  of  cats  and  other  mamraals, 
follox-fing  the  course  of  axonal  degeneration  by  the  Nauta  technique  and 
terminal  degeneration  by  a  method  recently  developed  in  the  laboratory  which 
accomplishes  complete  and  selective  inprcgnation  of  various  types  of  terminals. 

Major  findings;  During  the  past  year  considerable  time  has  been  ex- 
pended toward  development  of  adequate  teclinics  for  demonstrating  various  types 
of  sjma.ptic  endings  in  order  to  demonstrate  experimentally  by  histological 
means  the  precise  interneuronal  connections  under  study.  Previously  no  adequate 
method  has  been  available  for  this  rurpose.  Finall;/-,  the  necessary  effica- 
cious techniqiie  has  been  developed  which  reveals  the  various  types  of  terminals 
in  a  com-olete  and  a  remarkably  clear  cut  fashion.  Due  to  the  high  selectivity 
of  the  technioues  all  endings  stand  out  in  sharp  relief  against  a  lightly 
colored  background  of  cell  bodies  and  fibers;  a  condition  which  is  ideal  for 
studying  qtialitativc  and  quaaiitative  histopa.thological  changes  of  the  synaptic 
endings  folloxjing  Wallerian  degeneration.  The  method  ha.s  been  tested  under 
various  ext^erimental  conditions  with  good  results. 

Significance;  Exact  knowledge  of  neuronal  connections  in  most  parts 
of  the  central  nervous  system  is  almost  completely  lacking^  due  chiefly  to 
inadcqua.te  methods  for  studying  neuronal  connections.  The  new  degeneration 
technique  offers  an  effective  means  of  revealing  information  that  is  basic  to 
the  understanding  of  normal  behavior  and  of  neurological  disorders. 

Proposed  course  of  project;  To  continue  this  project  and  to  expand  it 
with  the  help  of  one  or  more  additional  scientists. 


R.P.C.  -  2 

Decembei'  1355       Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 


10.  NTNDB-27 
SERIAL  NO, 


11.  BUDGET  DATA: 

12.  BUDGET  ACTIVITY: Research 

13.  NO   COOPEIiiiTING   UNITG 

14. 
Honors,  Awardis,  and  publications 

16.  PUBLICATIONG: 

17.  NONE 


R.P.C.  _  1 

Dccerabcr  1955        Analj^sis  of  NIH  Program  Activities 

Project  Description  Sheet 
1.  NINDB  2.  NeuroanatoLiical  Sciences 


INSTITUTE  LABOKftORY"  . 

3.  Functional  Neuroanatomy _^_  _  k» 5«  NIMDB  -28 

SiJCTION    "  "       '■"  "'"■  LOCATION  SERIAL  MO. 

6.  Autonoiviic  innervation  of  the  inner  ear 

F.:OJEGT  TITLE"" 

7»  Grant  L»  Rasr:iusscn 

PRINCIPAL  INVESTIGATOR(S) 

8»  Junior  Personnel 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives!  To  discover  the  origin  and  pathways  of  the  autonomic 
fibers  innervating  the  inner  car;  particularly  the  sjnrapathctic  component. 

Methods  em-Dlo3''edt  Methods  of  experimental  surgery  in  cats  followed 
by  degeneration  of  nerve  fibers  detected  by  special  neurological  techniques, 
Neurophysiological  methods  will  also  be  emioloycd. 

Ka j or_  findings ;   Certain  routes  -nostulated  by  otologists  for  fibers 
to  reach  the  inner  ear  have  been  exolored  with,  as  yet,  negative  results. 
Histological  preparations  of  experimental  animal  material  is  too  incomplete 
at  the  present  to  permit  disclosure  of  significant  findings. 

Signific3.nce;   It  is  generally  assujued  that  the  a.utonoraic  system 
should  play  an  important  role  in  the  proper  functioning  of  the  liearing  and 
equilibratory  organs.  The  delicate  pressure  balance  between  the  endolymphatic 
and  perilymphatic  fluid  systems  is  maintained  in  a  large  meastire  by  the  in- 
fluence of  secretory  fibers  and  the  vasomotor  control  is  presumably  mediated 
by  syvipathetic  nerves.  Vasomotor  disturbance  of  the  labyrinthe  arteries  is 
thought  by  many  otologists  to  be  responsible  for  tinnitus  and  equilibratory 
disturbances  a:ad  that  unequal  pressures  of  the  endo-  and  periljTaph  results 
in  a  condition  known  as  "hydrops".  This  causes  hearing  and  equilibratory 
disturba-ncc  (ileniero's  disease).  Design  of  critical  physiological  experiments 
for  testing  the  functional  role  of  autonomic  nerves  is  dependent  on  knowledge 
of  the  the  precise  origin  course  and  termination  of  nervous  components  in- 
volved. 

Proposed  course  of  project;  To  study  experiraental  material  when  histo- 
logical preparations  are  prepared  and  to  continue  this  study,  if  necessary, 
with  exploration  of  all  possible  routes.  Extension  of  this  study  to  monkeys 
whicli  has  not  been  done  thus  far. 


R.x^.C.  -  2 

December  1955        Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 


10.        NINDB-28 


SERIAL  NO 

11.  BUDGiLT  DATA 

12.  BUDCl.T  ACTIVITY:  Research 

13.  NO  GOOP.JRATING  UiMITS 

la. 
Honors,  Awards  and  Publications 

16.  PUBLICATIONS:  NONE 

17.  NONE 


R.P.C.  -  1 
Dccemb&r  1955 
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Project  Description  Sheet 


1.   NINDB 


2.  Neuroanatoraical  Sciences 


INSTITUTE 

3.  Fun£_-y^al_J^Guroans/tqirg_ 
SECTION 


LABOPJ3TORY 


U. 


5.  MIIvroB-29 


LOCATION 


SERIAL  NO, 


6,  Tlio  efferent  or  recurrent  fibers  of  the  central  and  peripheral  auditory 

pathvrays  in  mammals. 

PROJECT  TITLE 

7  •  Grant  L»  Rasmus  sen 

PRINCIP/i  Bn/ESTIGATOR(S) 

8»  Junior  Personnel ^_^ _„ 

OTHER  IN^/ESTIGATORS 

9.  PROJECT  DESCRIPTION. 

Objectives;  To  trace  the  course  and  establish  the  connections  of 
chains  of  neurons^from  the  cerebral  cortex  to  the  cochlea, 

'  Methods  emplo^^ed;   Placement  of  lesions  surgically  in  cats  and  monkeys, 
subsequently  following  intrinsic  degeneration  of  axons  and  their  terminations 
by  means  of  the  Nauta  axonal  degeneration  method  and  fiber  terminals  by  means 
of  a  technique  developed  in  this  laboratorj^  during  the  past  year. 

Major  findings;   This  project  is  a  continuation  of  a  study  carried  out 
by  the  responsible  investigator  while  at  the  University  of  Buffalo  School  of 
Medicine,  sponsored  there  by  O.N,R,  It  has  revealed  indications  of  an  orderly 
system  of  connecting  neurons  conducting  irapulses  from  the  auditory  cortex  to 
the  cochlea,  or  organ  of  hearing.  The  histological  preparations  of  the  ex- 
perimental animals  used  during  the  past  j'-ear  is  too  incomplete  at  the  present 
time  to  permit  report  on  this  project. 

Significance;  Establishment  of  the  presence  of  efferent  fibers  in  a 
sensory  nerve  such  as  that  of  hearing,  is  a  new  discovery.  This  system 
evidently  represents  an  auditory  feedback  mechanism.  Electrophysiological 
studios,  being  carried  on  in  collaboration  with  Dr.  Galarabos  at  VJalter  Reed 
Hospital,  indicate  that  these  efferent  fibers  have  inhibitory  or  suTiriressor 
effects  upon  the  afferent  cochlea  nervous  activity. 

FroDoscd  course  of  project;   Iraportant  anatomical  details  remain  to 
be  worked  out  using  the  newly  developed  method  for  demonstrating  terminal  de- 
generation. Correlations  remain  to  bo  drawn  with  electror)hysiological  studies 
carried  on  vrith  Dr.  Galaanbos  of  Walter  Reed,  Dept,  of  Neurophysiology. 


R.P.C.  -  2 
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10.      NTNDB-29 


SIbRIuL  NO 


11.     BUDGET  DAT/ 


12.  BlIDGST  ACTIVITY:  Research 

13.  NO  COOT^ERATING  UNITS 

lU. 
Honors^  Awards  and  Publications 

16,  PUBLICATIONS:   NONE 

17 .  NONE 
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Project  Description  Sheet 
1.  NINDB  2.  Neuro anatomical  Sciences 


INSTITUTE  LABORATORY 

3.  Firnctional  Neuroanatomy k»   5«  NINDB-30 

ol'iC-nON  LOCATION  SERIAL  NO. 

6,  T:ie  role  of  the  hjnDothalamus  and  other  parts  of  the  brain  on  temperature 
regulation 

:projegt  title  ~ 

?•     Leo  C.  I'lassopust^   Jr. 

PRINCIPAL  INVESTIGATOR(S) 

8.  Junior  Personnel 

OTR-iR  INVESTIGATORS 

9.  PROJECT  DESCRIPTION. 

Objectives;  To  determine  the  effects  of  placing  lesions  in  various 
areas  of  the  brain  on  temperature  regulation. 

Methods  employed;  During  1955  a  specially  designed  and  constructed 
stereotaxic  instrument  was  developed  for  use  with  small  laboratory  animals 
for  the  placement  of  lesions  within  the  brains  by  means  of  small  electrodes. 
It  was  found  that  existing  power  sources  gave  lesions  of  large  size  and  were 
difficult  to  control,  thus  a  high  frequency  R.F.  coagulator  was  developed 
for  small  and  highly  controllable  bilateral  lesions.  Further,  methods  for 
taking  simultaneous  skin,  brain  and  body  temperatures  vrere  developed  and 
tested. 

Major  findings;  In  order  to  place  electrodes  within  the  brains  of 
small  animals  stereotaxic  coordinates  would  have  to  be  established.  It  was 
found  that  atlases  of  small  laboratory  animals  containing  these  coordinates 
were  non-existant,  therefore,  under  this  project  such  a  coordinate  atlas  of 
the  rat  is  being  developed.  It  was  obvious  after  measurements  were  made  of 
histological  sections  of  some  30  brains,  that  the  skull  size  and  brain  size 
became  TDrogressivoly  larger  as  the  rats  became  heavier.  Because  of  this  it 
became  necessary  to  construct  three  sets  of  coordinates  for  weight  ranges  of 
100,  200  and  300  grams  in  the  rat.  This  atlas  is  nearing  completion. 

Significance;   Previously  it  has  been  shown  that  bilateral  destruction 
of  certain  areas  of  the  hypothalamus  impaired  the  ability  of  the  animal  to 
maintain  its  temperature  regulatory  ability.  There  also  was  noted  changes 
in  oxygen  consumption  with  certain  lesions  in  the  h;/pothalariius «  Rats  be- 
cpjne  obese,  sham  rage  and  altered  estrus  cycles  appeared  in  other  rats  with 
hypothalamic  lesions.  The  above  mentioned  lesions  were  large  and  too  wide- 
spread to  make  any  evaluations  on  pathways  concerned  with  the  above  functions. 


R.P.C,  -  1  (Continued) 
DeceTTibcr  1955 


NINDB-30 


SERIAL  NO. 


Pronosc-d  course  of  project;   Continuation  of  the  studies  outlined 
above,  the  placement  of  more  discrete  lesions  in  areas  leading  to  the  hypo- 
thalr,iiiU3,  placeriiont  of  more  disorete  lesions  in  areas  leading  away  from  the 
hjn^otl  rl?mus  including  the  spinal  cord,  tracing  pathways  involved. 
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10.      NINDB-30 
SERIAL  NO 


11.  BUDGET  DATA 

12.  BUDGET  ACTIVITY:  Research 

13.  NO  GOOrERATING  UNITS 

111. 

Honors J  Awards  and  Publications 

16.  FU"BLICATIO:JS;   NOME 

17 .  NONE 
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INSTITUTE  LABORATORY 

3*  Functional  Neuroanatomy    ^  I4.  _______  _  _^  ^  ^*   NINDB  -31 

SVICTIOM  "    '  LOCATION  ""  '        SERIAL  NO. 

6,  iiol'j  _of  the  spinal  cord  in  mechanisms  of  temperature  regulation 

PROJECT  TITLE 

7 •  Leo  Co  Massopust,  Jr. _ _^  ___^_ _„___ 

PRINCIPAL  INVESTIGATOR(S)       -  -    ^ 

8.  Junior  Personnel ^ 

OTH;^R  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  determine  the  role  played  by  the  spinal  cord  in  temp- 
erature regiilation,  the  pathways  involved  in  temperature  regulation,  how  the 
autonomic  afferent  and  efferent  pathways  in  the  spinal  cord  affect  temperature 
regulation  and  the  tyoe  of  receptors  activating  the  temperature  regulation 
mechanisms. 

Methods  employed;  Gross  interruption  of  fiber  tracts  in  the  various 
funiculi  at  cervical  levels  of  the  spinal  cord,  selective  interruption  of 
fiber  tracts  by  means  of  a  stereotaxic  instrument,  the  tracing  of  these  path- 
vjays  into  the  brain  stem  by  physiological  and  morphological  means,  the  de- 
termination of  the  effect  of  spinal  cord  lesions  on  heat  loss,  heat  conser- 
vation and  heat  production. 

Major  findings;  Lesions  were  placed  at  C5-C7  of  the  spinal  cord  in 
about  60  rats.  Animals,  on  histological  examination,  having  total  or  sub- 
total transections  were  found  to  have  a  definite  impairment  of  temperature 
regulation*  Those  animals  having  dorsal  or  ventral  hemisections  or  medial 
cord  lesions  or  right  or  left  lateral  hemisections  showed  no  impairment  of 
temperature  regulation  ability.  However,  rats  with  their  lateral  funiculi 
interrupted  on  both  sides  showed  definite  impairment  of  temperature  regula- 
tion ability.  This  indicates  the  pathways  important  to  the  regulation  of  body 
temperature  lie  in  the  lateral  funiculi  in  the  rat. 

Significance;  This  project  will  provide  basic  information  on  the 
significance  of  the  intact  spinal  cord  in  temperature  regulation,  how  the 
voluntary  musculature  is  involved  in  heat  production,  how  therrao-receptors 
activate  the  central  mechanisms  of  temperature  regulation,  and  a  better  under- 
standing of  the  mechanisms  involved  in  fever,  shivering,  panting  and  basic 
metabolic  rate. 
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Proposed  course  of  the  Project!  To  place  more  discrete  lesions,  by 
means  of  stereotaxic  methods  into  the  lateral  funiculi  bilaterally  and  brain 
stem  to  detcrmj.iie  the  specific  pathway  or  pathways  involved  in  maintaining 
the  body  temperature,  the  effect  of  various  stresses  on  the  efficiency  of  the 
theri,'ort:p;ulatory  mechanisms,  hovj  the  loss  of  certain  pathways  and  areas  of 
the  brain  control  or  integrate  the  whole  mechanism  of  homeostasis. 
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10.  MINDB-31 

SERIAL  NO 

11,  BUDGET  DATA 

12 ^  BUDGET  ACTIVITY:  Research 

13.  MO  COOPERATING  UNITS 

lU. 
Honors,  Awards  and  Publications 

16,  PUBLIG.'.TIONS;   NONE 

17 .  NONE 
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INSTITUTE  LABORATORY 

3.  Functional  Neuroanatomy h»  _  5.  NINDB-32 

tSiTTIOH  LOCATION  SEitL^L  NO. 

6.  Ti...u  ■,.lTcct  of  the  stimulation  of  and  the  effect  of  blood  temperature  of 
the  hypothalamus  in  the  regulation  of  body  temperature 

PROJECT  TITLE 

T*     Leo  G,   Massopust,  Jr» _^ 

rRINClPAL  T"MVL..-.TiaAfORTSl       " 

^  •  Junior  Personnel ^ 

other"  INVEGTIGA'rORS 

9.  PROJECT  DESCRIPTION. 

Objectives;   (a)  To  determine  the  effect  of  the  temperature  of  the 
blood  entering  the  hypothalamus  on  temperature  regulation,  (b)  To  stimulate 
various  areas  of  the  hypothalamus  and  determine  the  effects  of  such  stimu- 
lation on  temperature  regulation. 

Methods  employed!   In  anesthetized  cats  the  common  carotids  were  ex- 
teriorized and  cannulated  xjith  polyethylene  tubing  after  heparin  injection, 
the  blood  entering  the  heads  of  these  animals  through  the  tubing  was  cooled 
and  heated  by  placing  a  loop  of  the  tubing  in  water  baths,  stimulation 
eluctrodos  were  imbedded  bilaterally  in  the  hj-TJothalaraus  and  simultaneous 
records  were  taken  of  skin,  brain  and  body  temperatures.  After  6  hour  runs 
the  animals  were  sacrificed  by  perfusion  and  their  brains  examined. 

Major  findings;  After  parameters  of  stimulation  currents  and  blood 
heating  and  cooling  were  determined,  baselines  of  brain  skin  and  body  tempera- 
tures were  established  in  some  l5  cats.  Preliminary  data  indicates  that  the 
anterior  hypothalar,ius  when  stimulated  while  warm  blood  is  flowing  through  it, 
prevents  the  natural  rise  in  rectal,  skin  and  brain  temperatures  observed  in 
control  cats.  Stimulation  of  the  preoptic  area  and  basal  parts  of  the  frontal 
lobes  also  prevents  the  above  rises  in  temperature.  Hovzever,  this  stimulation 
has  no  effect  on  the  above  temperatures  when  the  blood  entering  the  hypo- 
thalamus is  cooled. 

Significance;  The  project  will  provide  basic  information  concerning 
heat  production,  heat  loss,  the  activation  of  temperature  control  mechanisms, 
significance  of  the  circulation  in  temperature  regulation,  and  the  mechanisms 
of  fever. 
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NINDB-32 


SERIAL  NO. 


Proposed  cpurse  of  project;  To  continue  the  above  studies  and  extend 
these  obsc^rvations  to  other  parts  of  the  hypothalamus _,  brain  stem,  cortex 
and  spinal  cord,  to  determine  what  effect  hypothalamic  and  other  lesions  have 
on  br:-\-i,  skin  and  body  temperature  when  the  carotid  blood  is  heated  and  , 
cooled. J 
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10.       NINDB-32 

SjifilAL  NO 

v..     BUDGET  DATA 

12.  EiiDGET  ACTIVITY:   Research 

13.  NO  COOPERATING  l.fNITS 

lU. 
Honors  J   Ax^rards  and  Publications 

16 .  PL!  BL IC  AT  IONS :      NONE 

17 .  NONE 
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1.  NZND3 2.  Neuroanatomical  Sciences 

INSTITUTE  LABORATORY 


3.  functional  Neuroanatomy 4.  5.  NINDB-33 

mScllJE LOCATION SERIAL  NO. 

6.  X -Irradiation  of  the  hypothalamus, 

PROJECT  TITLE 

7.  Milton  17.  Brightman 

PRINCIPAL  INVESTIGATOR (S) 

8.  Junior  personnel 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION. 

Objectives:   1.   A  new  method  of  producing  selective  lesions 
of  the  supraoptic  and  paraventricular  nuclei  of  the  hypothalamus. 

2.   To  determine  whether  increased  metabolic 
activity  of  neuroendocrine  cells  enhance  their  susceptibility  to 
X-irradiat  ion . 

Methods  employed:   One  group  of  rats  has  been  given  water  and 
another  group  hypertonic  solutions,  and  irradiated  with  varying 
dosages  of  x-rays.   The  water  intake  and  urine  output  have  been 
followed  and  several  brains  are  being  prepared  for  histological 
examination. 

Major  findings:   To  date,  no  diabetes  insipidus  has  appeared. 
Several  rats,  however,  have  become  blind. 

Significance:   This  procedure  may  provide  a  nev/  method  of 
producing  selective  lesions  in  the  neurosecretory  nuclei  with 
minimum  injury  to  adjacent  neurones. 

This  experiment  may  be  the  first  to  show  that 
increased  synthetic  activity  of  neuroendocrine  cells  results  in  an 
increased  susceptibility  to  irradiation  injury. 

Proposed  course  of  project:   Additional  animals  for  each  group 
are  being  prepared. 
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11.     BUPGET  DATA 


12.  B:'DG.hT  ACTIVITY:  Research 

13,  NO  COOPERATING  U1\!ITS 

111, 
Honors,  Awards  and  Publications 

16.  PUP.LICATIONS!   NONE 

17 .  NONE 
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INSTITUTE  LABORATORY 

3.  Evinctl^Gi  Neuroanatomy 4.  5.  NINDB  -34 

DJjr_3lJ ' LOCATION SERIAL  NO. 

6.  The  ofiiect  of  the  circulating  titre  of  antidiuretic  hormone  on 
thd  release  of  this  hormone  from  the  neurohypophysis. 

ttRJjSCt  TITLE  '  — — 

7.  Mi.- ton  1}.   Brightman 

?r.Il'ICI?AL  Il^V£:^'?lGAT0tl(3) 


Dr.  W.  A -bers  and  Junior  personnel 


OtHSa  INVESTIGATORS 

3.  PROJECT  DESCRIPTION. 

Objectives :   To  determine  whether  circulating  levels  of 
posterior  lobe  hormones  exert  an  effect  on  the  output  of  these 
hormones  and  of  neurosecretory  material  from  the  neurohypophysis. 

Methods  employed:   In  order  to  determine  whether  any  release 
of  hormone  occurs,  a  suitable  bioassay  is  necessary.   In  conjunc- 
tion with  Dr.  W.  Aibers,  a  sensitive  bioassay  of  antidiuretic 
hormone  is  being  developed. 

Major  findings:   Our  bioassay  is  comparable  to  the  most 
sensitive  ones  in  use.   it  differs  from  existing  methods  in  that  a 
number  of  assays  can  be  carried  out  on  a  single  rat,  involving  a 
modicum  of  trauma  and  anesthesia. 

Significance:   A  relatively  simple,  sensitive  and  rapid 
bioassay  for  A.D.T:!.  is  being  developed. 

Proposed  course  of  project :   This  bioassay  will  enable  both 
histological  and  pharmacological  studies  to  be  carried  out  on  the 
neurohypophysis  of  a  single  rat  subjected  to  appropriate  experi- 
mental conditions. 
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li. BUDGET  DATA: 

12. BUDGET  ACTIVITY: Research 

13. NO  C00PE1.XATING  UNITS 

14. 
Honors,  Awards,  and  iubiications 

16. publications: 

I'/.nonj: 
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}EJTV\.N ■■'"■'■    ■"   "    ■  ~     ""  LOCATION  TUSZlUTTJ 

6. Vascular  supply  of  the  spinal  cord. 

P'dOJECT   TITLE 

7.  Mi  I  ton  vJ.  Brightman 


PR I NGIPAL  INVE3TIGAT0R(3) 
Junior  personnel 


OTHEJ-l  IKVEGTIGATCR3 

3. PROJECT  DESCRIPTION. 

Objectives:   To  determine  the  extrinsic  and  intrinsic  vascular 
supply  of  the  spinal  cord  of  the  cat . 

Methods  employed:  A  simplified  India~in"i-gelatin-xormalin 
perfusion  technique  has  been  used  to  inject  the  entire  vascular 
bed.  Arteries  and  veins  were  differentiated  by  a  second  method 
involving  a  gelatin-corn-starch  medium  developed  with  iodine. 

Major  findings:   The  vascular  pattern  of  the  cat's  cord  demon- 
strat3S  the  free  anastamoses  betv/een  dorsal  and  ventral  trunks.   In 
contrast  to  man  and  the  mon^sey,  no  great  radicular  artery  supplies 
the  lumbo-sacral  segments.   The  comparatively  highly  vascular  dura 
mater  is  in  stri.'.cing  contrast  to  that  of  other  species. 

Significance:   The  sparing  of  the  radicular  vessels  with  their 
ascending  and  descending  tributaries,  and  the  extensive  venous 
drainage  of  the  dura,  are  important  anatomical  factors  to  be  con- 
sidered in  any  experimental  manipulation  of  the  cord. 

Proposed  course  of  project:   The  study  has  been  extended  to  the 
rat,  mouse,  and  shrew  in  which  a  great  radicular  vessel  in  the 
anterior  lumbar  region  is  a  characteristic  finding.   The  investiga- 
tion on  the  cat  is  being  prepared  for  publication.. 
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11.  BULGi^T  Di.TA 

12.  BUDGniT  ACTIVITY;     Research 

13.  NO  COOPERATING  UIvTITS 

lU. 

Honors  J  -iiwards  and  Publications 

16.  PUBLICATIONS t      NOME 

17 .  NONE 
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1 .  NINDB  2.  NGuroanatomical  Sciences' 


INST  I  tut:]:  laboratory 

3.   Fuuctiouul  ITouroanatomy   4.        5.    NINDB  -36 

s::vJT..  :u  location  S^IriAl  no. 

6.  Rolctionchip  betv/een  Neurosecretion  and  mil'i  ejection 


?noj.j;cT  titl:3 

7. 

Mi '-ton  i7,  Brightman 

PHIHCiPAL  INV3CTlGAT0E(i3; 

o  . 

Junior  personnel 

othj^e  investigators 

3.  .PL10J3CT  DE3C:iIPTI0N. 

Objectives :   To  determine  v/hether  or  not  a  depletion  of  neuro- 
secretory Kiaterial  occurs  concomitantly  with  release  of  hormones 
from  neurohypophj^sis  in  response  to  various  stimuli. 

Methods  employed:   Mice  were  allowed  to  nurse  their  young  for 
various  periods  of  time  under  different  circumstances.   The  brains 
of  these  mice  v;ere  stained  by  special  raetho'"!^.   The  amount  of.  neuro- 
secretory material  v/as  correlated  with  the  period  of  suckling. 

Major  findings:   The  stimuli  of  suc'^lmg  and  of  behavior 
associated  v/ith  suckling  resulted  in  a  depletion  of  neurosecretory 
material  from  the  hypothalarao-hypophysial  system. 

Significance:  These  experiments  indicate  a  close  relationship 
betv/een  the  central  nervous  system  and  the  endocrine  system  involving 
the  pathway  linking  hypothalamus  and  neurohypophysis. 

Proposed  course  of  project:   This  work  is  being  prepared  for 
publication. 


December  1^55  Analysis  of  NIH  Program  Activities 

Budget  Data  Sheet 


''•  aBSE-IS. 
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12.  3UDG3T  ACTIVITY: Research 
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16.  PUBLICATION:  None 
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1,  N.I.N._D.B. '• 2,  Laboratory  of  Biophysics 

INSTITUTE  ■  LABORATORY  OR  BPJINCH 

3.  h,  5.  NINDB-37' 


SECTION  LOCATION  SERIAL  NO. 

6.  Ion  Permeabilities  of  Nerve  Membranes. 

Ac  Experimental  investigations  of  the  squid  giant  axon, 

PROJTCGT  TITLE 

7.  Moorej  J.  W,-  Cole,  Ko  S. 


PFJWCIPAL  INVESTIGATORS 


OTHER  IN^/ESTIGATORS   ' 

9.  P^^OJECT  DESCRIPTION; 

Objectives:  The  interpretation  of  nerve  function  in  terms  of  fast  ionic 
transports  and  the  elucidation  of  the  structures  and  mechan- 
isms by  which  these  transports  are  controlled. 

Methods  Employed ;   The  instrumentation  remains,  fundamentally,  the  same  as 
that  first  used  at  Woods  Hole  in  19U7  to  measure  directly  the 
ion  current  crossing  the  squid  axon  membrane  between  a  long 
axial  electrode  within  the  electrode  and  an  external  concen- 
tric electrode  after  a  controlled  change  of  potential  differ- 
ence between  these  electrodes. 

Major  Findings  i  Although  Hodgkin  and  Huxley  subsequently  improved  the 

original  design  and  used  it  very  effectively,  there  remained 
serious  sources  of  uncertainty  or  error.  A  micropipette 
electrode  has  been  used  for  measurement  of  the  intra  axonal 
potential  and  control  of  the  membrane  current  to  minimize 
the  effect  of  internal  and  external  electrolytic  resistances, 
to  simplify  the  axial  electrode  design  construction  and  opera- 
tion, and  to  improve  stability  of  both  the  equipment  and  the 
axon. 

The  new  and  modified  equipment  had  to  be  transported  to 
Woods  Hole  for  extensive  tests  and  development  on  the  living 
axon.  The  analysis  of  the  extensive  data  has  only  been  started 
but,  although  axon  survival  and  equipment  stability  were 
usually  unsatisfactory,  it  seems  probable  that  a  small  con- 
tinuous irorard  membrane  current  flow  of  ions  can  considerably 
slow  the  usual  deterioration  process  and  also  that  the  potas- 
sium potential  can  be  considerably  altered  by  a  heavy  outflux 
of  these  ions. 
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Significance  to  NINDB  Research;  The  recently  developed  concept  and  the 
- — '——  i^asurcments  "of  the  sodium  and  potassium  ion  movements  across 

the  squid  axon  membrane  offer  a  new,  higlily  specific  and 
general  approach  to  the  factors  underlying  normal  and  patho- 
logical nervous  processes  which  cannot  as  yet  be  investigated 
directly  in  higher  animals  and  man. 

Proposed  Course  of  Project!  The  control  circuits  and  axon  cell  components 

—^ ^11  be  modified  to  improve  speed,  stability  and  survival 

before  live  squid  can  again  be  obtained* 
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SEltlAL  NO. 
11. 


BUDGET  DATA! 


12,     Bl'DGET  ACTIVITY; 

RESK^RCH  /X7 


13.      COOP^'xRATIFG  imiTS  OF  TliE  pUB]  IC  fr^ALTK  SERVJCE,    OR  OTHER  Oi^GANIZ^rTIOMS, 
PROVIDING   '^'nroS,   FACILITIES,   OR  PERSOMEL  ^OR  THIS  PROJECT  IN  EITHER 
1956  or  1957: 

Marine  Biological  Laboratory. 

Hn      IF  THIS  PROJECT  RF,3^'^jmES,n3cWLrolJNTS,   OR  PARi'-LLELS  RESEARCH  DONE  ELSEVfflEIffi 
IN  Tm  PUBLIC  K";LTH  SER^-ICE  (VJITHOUT  INTERCHANGE  OF  PSRSONNl^lL,   F/.CILITIES  OR 
FTiNDS),    IDENTIFY  S'ICK  RESF.'.RCH: 

NONEo 
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1,  N.I.M.D.B. 2,  Laboratory  of  Biophysics 

INSTITUTE  ~  Li^BOFuiTORY  OR  BR;INCH 

3.  ^ h,     _^^ 5.       NINDB-38 

SKCTTON  LOCi^TION  SERL-L  NO. 


6,  Ion  Pormeabilities  of  Nerve  Membranes. 

B,,     Theoretical  investigations  of  the  squid  giant  axon. 

PlJOJ^lGT  TITLE 

7 .  Coin ,   K.  S. 

Pr;lNCIPAL  INVESTIGATOR 

8 •     Antosicwicz,   H.  A«    (NBS)j   Moore,   J«  W» 

OTIITi'R  INVESTIGATORS 

9.  PROJECT . DESCRIPTION; 

Objectives!  Evaluation  of  any  limits  xd.thin  which  the  present  differential 
. .  ,  "         ,   equations  may  be  used  to  determine  the  otherwise  immeasurable 
fast  ion  movements  across  a  normal  nerve  membrane;  empirical 
modification  of  the  equations  for  application  to  abnormal 
conditions;  investigation  of  the  structural  and  functional 
bases  for  the  equations. 

Methods  Employed;  Primary  reliance  will  be  placed  on  the  National  Bureau 
of  Standards  digital  computer  SK'.C,  which  is  coded  to  calcu- 
late the  electrical  potential  and  ion  current  responses  to  a 
variety  of  stimuli  on  the  basis  of  the  present  equations • 
Linear  and  non-linear  analogue  computers  will  be  employed  as 
available  and  necessary  for  analysis  and  synthesis,  using 
those  and  other  empirical  or  theoretical  equations. 

Major  Findings ;  The  response  of  the  nerve  model  to  a  stimulus  is  found 
to  be  all-or-none  to  a  degree  which  is  not  only  impossible 
to  determine  for  a  real  nerve  but  also  beyond  the  limit  of 
resolution  of  SK'..C  —  which  is  about  one  part  in  twenty 
million.  The  SE^\C  code  has  been  rewritten  to  permit  more 
extensive  and  rapid  analyses  of  the  calculations  and  to  inves- 
tigate the  characteristics  of  a  uniforr.ly  propagating  impulse. 
Extensive  analysis  has  not  yet  produced  a  direct  calculation 
for  the  speed  of  conduction  while  the  original  cut  and  try 
process  is  apparently  progressing  satisfactorily. 
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SERIAL  MO, 


Significance  to  NINDB  Research;  The  limited  comparison  between  the  broad 
generalizations  of  electrophysiology  and  calculations  based 
upon  empirical  differential  equations  of  normal  membrane  ion 
movements  have  been  so  satisfactory  as  to  encourage  the 
assumption  that  these  movements  and  the  mechanisms  by  which 
they  are  controlled  are  a  fundamental  component  of  normal 
and  pathological  nervous  processes. 

Proposed  Course  of  Project;   SE'.C  Calculations  will  be  made  to  determine 
the  velocity  and  wave  form  of  a  propagated  impulse  as  a   . 
function  of  temperature  and  perhaps  external  sodium  concen- 
tration. The  threshold  for  simultaneous  membrane  excitation 
will  be  determined  with  maximiun  accuracy  to  guide  a  formal 
analysis  of  the  equations  and  perhaps  as  a  function  of  external 
sodium  concentration.  An  analogue  computer  under  design  will 
be  used  to  calculate  the  steady  state  alternating  current 
ionic  and  membrane  admittances  aiid  provide  a  basis  for  estima- 
ting the  effect  of  external  ions  upon  the  equation  parameters. 

The  possibility  of  obtaining  faster  solutions  of  the  present 
and  other  equations  under  easily  varied  conditions  will  be  an 
important  factor  in  the  design  of  a  non-linear  analogue  compu- 
ter. 


R.P.C.   -   2 
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10.      NINDB-38 
SERIAL  NO. 


11.      BUDGET  DATA: 


12,      BTJDGET  ACTIVITY: 

RESKIRCH         fTJ 


13.      COOP^r_TING  IMITS  OFTHEPi.lBLIC  HEALTH  SERVICE,   OR  OTHER  ORGANIZATIONS,' 
PROVIDING  FimoS,   ""^A  CILITIES,   OR  PERSONlffiL  FOR  THIS  PROJECT  IN  EITHER 


1956  or  1957: 


National  Bureau  of  Standards, 


nil      IF  THIS  PROJECT  RESEMBLES,   COi'IPLEM^jNTS,   OR  PARALLELS  RESEARCH  DONE  ELSKl'JHERE 
IN  THIS  PUBLIC  HR'.LTH  SERVICE  (VaTHOUT  INTERCHANGE  OF  PilRSONNEL,   FACILITIES 
OR  FIWDS),    IDENTIFY  SUCH  RESEARCH: 

NONE, 
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1,  N.I.N.D.Bt 2,  Laboratory  of  Biophysics 

DlSTrMT"  lulBORlTORY.  OR  BR.1NCH 


3. ^' . 5.  NINDB-39 

Section  location  Serial  No, 

^'*    Correlation  of  Acotyloholinesterase  inhibition  spectrum  with  nerve  action* 

PROJECT  TITLE 

7.  Moore,   J.  W.. 

PRINCIPAL  INV:B]STIGi'.TOR  —  . 

8.  Friess,  S,  L.  (NMRI) 


OTHER  IMESTIGATOR 
9.  PROJECT  DESCRIPTION; 


Objoctivo!  To  attempt  a  characterization  of  the  site  of  action  of  the 
drugs.  The  ultimate  objective  is  to  determine  the  mode  of 
action. 

Methods  Exployed;  The  depression  of  the  A  fiber  propagated  action  potential 
of  a  desheathed  frog  sciatic  on  passing  through  a  drug  chamber 
is  observed.  The  ratio  of  the  amplitudes  of  the  impulse  before 
and  after  passing  the  drug  chamber  is  observed  as  a  function  of 
time.  The  velocity  change  caused  by  the  drug  is  obtained  from 
the  change  in  the  time  interval  between  these  impulses. 

Major  Findings:   No  correlation  has  been  found  between  the  in  vitro  enzy- 
matic inhibition  and  the  depression  of  the  action  potential  for 
a  series  of  compounds  having  inhibitory  constants  from  one  to 
four  times  that  of  eserine. 

Significance  to  NINDB  Research;  These  studies  will  aid  in  elucidating  the 
structure  of  cholines torase  and  its  role  in  the  function  of 
nerves  under  normal  and  disturbed  conditions. 

Proposed  Course;  With  the  preliminary  screening  on  the  frog  sciatic  A 
fibers  largely  completed,  attempts  will  probably  be  made  to 
eliminate  some  of  the  ambiguities  of  in'.erp rotation  inherent 
in  the  use  of  a  multi-fiber  preparation  by  testing  the  effects 
of  some  of  the  more  interesting  compounds  on  the  intracellular 
potentials  of  a  single  lobster  axon. 


R.P.C.   -  2 
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SERIAL  NO, 


11,   BUDGET  DATA: 


12,  BUDGET  ACTIVITY: 


Budget  Data  Sheet 


RESEARCH     /TJ 


ij; — COOPERT-TING  '  UNITS  OF "  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZ.ITIONS, 

PROVIDING  FUNDS,  FACILITIES,  OR  PERSONmiL  FOR  THIS  PROJECT'-  IN  EITHER  19^6 
or  1957: 

Naval  Medical  Research  Institute. 


li;^      IF  THIS  PROJECT  RESEfflLES,    COMPLEMENTS,   OR  PAR-J.i,EJLS  RESF.'.RC!!  DONE  ELSElfflERE 
IN  THE  PTJBLIC  HEALTH  SERVICE  (WTHOUT   INTERCR'NGE  OF  PERSOMEL,   FACILITIES 
OR  FUI^S),   IDENTIFY  SUCH  RESEARCH: 

NONE. 
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INSTITUTE  .LABORATORY  OR  BRANCH 

3.     Lipid  Chemistry  h,  "'    '  ''    ^'  ^■-    '      '■      5.NINDB-40 

SECfiON  LOCATION  (IF  OTHER  TMll  BETHESDA)       SERIAL  NO. 

6,     Het.abclism  of  Derivatives  of  Coenzyme  A 

PRO.JEGT  ■  TITLE 

7  *     RcSk-oe  Brady  

PRINCIPAL  INVEST IGATORTs) 


OTHER  IIMVESTIGATOKo 

9.     PROJECT  DESCRIPTION: 

Project;     Investigation  of  the  occurrence  and  properties  of  cysteamine  oxidase. 

Objectives:     As  an  outgrowth  of  studies  on  the  enzymatic  activity  of  deriva- 
tives of  coenzyme  A;   a  new  enzyme  has  been  discovered  in  extracts 
of  tissues  whi'ih  oxidizes  specifically  the  2-raercaptoethylamine 
moiety  of  coenzyme  A,     We  x-iish  to  study  the  tissue  distribution  and 
properties  of  this  enzyme. 

Methods  employed:  Standard  enzyme  fractionation  procedures  have  already 

yielded  a  l5-fold  purification  of  the  enzyme,  and  further  purifica- 
tion will  be  attempted  with  newer  fractionation  procedures.  The 
fate  of  the  cysteamine  will  be  followed  by  the  use  of  radioactive 
S35  cysteamine  which  has  been  prepared, 

llajor   findings:  The  direct  demonstration  of  an  enzyme  capable  of  oxidizing 

cysteamine  is  of  especial  interest  to  those  interested  in  metabolic 
studies  involving  high-energy  thiol  esters.  The  immediate  question 
is  whether  this  enzyme  will  oxidize  coenzyme  A  itself  which  is  so 
important  in  biological  oxidation.  Only  preliminary  data  have  been 
obtained  along  these  lines  because  the  cost  of  substrate  amounts  of 
coenzyme  A  is  prohibitive  for  studies  with  unpurified  enzyme 
preparations 0 

Significance  to  Neurological  Diseases  Research:  The  undisputed  paramount 

importance  of  the  role  of  coenzyme  A  in  biological  energy-yielding 
reactions  for  the  metabolism  of  nerve  tissue  as  well  as  the 
synthesis  of  acetyl  choline  and  fatty  acids  makes  such  a  study  as 
this  of  extreme  fundamental  interest.  Any  reaction  involving 
coenzyme  A  could  have  far-reaching  importance  on  the  metabolism 
of  nerve  tissue,  on  conduction  via  acetyl  choline,  and  on  the 
biosynthesis  of  neural  lipids  which  occior  through  the  mediation  of 
high  energy  coenzyme  A  complexes.  ?iTthermo:t 3,  taurine,  a  probable 
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SERIM  NO. 

eventual  product  of  this  reaction  is  found  in  significant 
quantities  in  brain.  The  biosynthetio  pathways  of  taurine  forma- 
tion and  factors  cont.-olling  these  reactions  merit  investigation. 
The  influence  and  the  contribution  of  taurine  itself  and  its 
"intermediary  compounds  to  cerebral  function  will  be  investigated, 

.Proposed  course  of  project;  An  attempt  will  be  made  to  ascertain  if  any 

other  oompounds  can  serve  as  substrate  for  this  enzyme j  also,  we 
shall  try  to  purify  the  enzyme  in  order  to  identify  the  products 
of  the  reaction,  to  investigate  the  stoichiometry  of  the  reaction, 
and  to  study  the  kinetics  and  energetics  of  the  reaction. 
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10.     NINDB-40 


3ERIA.L  NO. 
11. 


BUDGET  DATA! 


12,  Research 

BUDGET  ACTIVITY 

13.  IDENTIFY  AW  COOPERATING  UNITS  OF  THE  PUBLIC  liEALTH   SERVICE,   OR  OTHER 
ORGANIZATIONS,    hPOVIDING  FUiCS,  FACILITIES,   OR  PERSONNEL  FOR  THIS   PROJECT   IN 
EITHER  1956  or  19^7 :      IF  COOPERATING  UNIT   IS  WITHIN  NIH  INDICATE  SERIAL  NO(S) 
(ITEM  l)j 

Mr.  Richard  Salvador,   graduate  student.  Department  of  Pharmacology, 
The  George  Washington  University  School  of  Medicine, 

m.     IF  THIS  PROJECT  RESE'iBLES,  COMPLEiiENTS,  OR  PARALLELS  RESEARCH  DONE  ELSE1*IERE 
IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTSRCHA^iJE  OF  PERSOPIEL,  FACILITIES, 
OR  FUiMDS),    IDEUTIFy  SUCH  RESEARCHs      (BY  SERIAL  NO(S)   IF  WITHIN  NIH), 

None 
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15.  MIHDB-40 
SERIAL  MO. 

16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALE^DAR    . 
YK'^R  19S'^: 

Brady,  R,0,:     The  enzymatic  activity  of  fluorcacetyl  coenzyme  A, 
Federation  Proceedings,   lU*   l86   (1955) 

Brady,  R.O.:     Fluorcacetyl  coenzyme  A,     J,  Biol.  Chem,,  217,  213   (1955) 

Brady,  R.O.:     Enzymatic  thioltransacetylation.     Recent  Progress  in 

Neurochemistry  and  Allied  Sciences,     Paul  D,  Hoeber,   Inc.,  New  York, 
1955. 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING  CALENDAR 
YEAR  1?55: 

National  Science  Foundation  travel  award  to  the  Third  International 
Biochemical  Congress,  Brussels,  Belgium,  August  1955. 
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INSTITUTE  LABORATORY 

2,  Lipid  Chemistry U,  Bethesda,  Maryland    5.  NINDB-41 

SECTION  LOCATION  SERIAL  NO. 

6 ,  Biosynthesis  of  Fatty  Acids 

PROJECT  TITLE 

7,  Roscoe  Brady  


PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 

9.   PRO.IECT  DESCRIPTION; 

Project;  To  investigate  the  mechanism  of  the  stimulating  effect  of  citric 
acid  on  the  biosynthesis  of  fatty  acids. 

Objectives;  It  has  been  repeatedly  observed  that  the  addition  of  citric  acid 
to""an  enzyme  system  capable  of  synthesizing  fatty  acids  will  stimulate 
the  biosynthesis  of  fatty  acids  from  10  to  100-fold  over  the  control 
value  without  citrate.  We  wish  to  learn  the  nature  of  this  effect. 

Methods  employed;  Sodium  acetate  labeled  with  radioactive  carbcn-lU  is 
incubated  with  suitable  i-jater  soluble  enzyme  systems  capable  of 
converting  the  acetate  to  long  chain  fatty  acids.  The  fatty  acids  are 
recovered  from  the  system  after  incubation  and  radioactivity  determined. 

Major  findinf^s;  It  has  been  found  that  the  stimulating  effect  of  citrate  sn 
fatty  acid  synthesis  is  due  to  its  ability  to  cause  the  enzymatic 
reduction  of  diphospho,  and  particularly  triphosphopyridine  nucleotides. 
The  requirement  for  citrate  may  be  eliminated  if  reduced  triphospho- 
pyridine nucleotide  is  added  to  the  enzyme  system. 

Significance  to  Neurological  Diseases  Research;  Any  discovery  which 

contributes  to  our  knowledge  of  the  kinetics  and  mechanisms  of  fatty 
acid  sjmthesis  is  of  fundamental  interest  to  neurolos''  since  the  major 
non-aqueous  component  of  nerve  tissue  is  lipid  in  nature.  Many  of  the 
degenerative  diseases  involving  demyelination  are  directly  related  to 
lipid  synthesis  and  breakdown,  hence  insight  into  this  problem  is  of 
great  concern  to  neurologists. 

Proposed  course  of  project;  The  project  requires  a  study  of  other  compounds 
such  as  isocitric  acid  and  oxalsuccinic  acid  to  determine  their  rela- 
tive effectiveness  for  stimulating  the  system.  Furthermore,  a  marked 
inhibition  has  been  observed  upon  the  addition  of  an  excess  of 
coenzyme  A  to  this  enzyns  system  although  it  has  been  shown  that  the 
system  has  an  absolute  dependence  on  coenzyme  A<,  The  mechanism  of  this 
inhibitor  will  be  investigated. 
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10.  Nlwr)R-41 
SHIIAL  NO. 

11.  BUDGET  DATA: 


12,     BUDGET  ACTI\riTY;     RESEARCH 

1^        -mT7NTTT5T   ^m  COOPER «,TING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER 

SmTiSs     PROVIDI  G  FU-NDS,  FACILITIES,  OR  lERSOmiEL  FOR  THIS  PROJECT  IN 
StoER  1956  o^  1957.     IF  COOPERATING  UNIT   IS  v/ITHIN  NIH  INDICATE  SERIAL  NO.(S) 
(ITEM  1) : 

ivlr.  Abdel  Megid  Maraoon,  Visiting  Scientist,  Egyptian  National  Research 
Council,  ^ 

111       IF  THIS  PPOJT^CT  RESErlBLES,  COMPLEIIENTS,  OR  PAF.flII,ELS  RESEARCH  DONE  ELSEWHERE 

^'      IN  ?HEPmiC  HEALTH  SERVICE   (WITHOUT  INTERCHAM^  OF  PERSONi«I,F,^GlLITIES  OR 

FUITOS),  IDENTIFY  SUCH  RESE/^.RCH:      (BY  SERI/iL  NOo(S)   IF  WITHIN  NIK) 


None 
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1.     Neurological  Diseases  and  Blindness       2,     Neiirochemistry 


INSTITUTE  LABORATORY 

3.     Section  on  Lipid  Chemistry         k.     Bethesda,  Maryland  5.       NINDB-42 

SECTION  LOCATION  SERIAL  MO. 

6 ,  Biosynthesis  of  Cerebrosides  .  

IROJECT  TITIE  '  ~ 

7.  Roscoe  Brady 


PRINCIPAL  INVESTIGATOR 
Robert  Burton 


OTHER  IWESTIGATORS 

9,   PROJECT  DESCRIPTION 

Project;  Investigation  of  the  enzymatic  synthesis  of  cerebrosides. 

Objectives;  We  wish  to  discover  the  nature  of  the  pathway  for  the  biological 
synthesis  of  cerebrosides.  Since  a  large  proportion  of  brain  lipid 
exists  in  the  form  of  cerebrosides,  and  since  certain  conditions  such  as 
Gaucher 's  disease  are  associated  with  striking  abnormalities  in 
cerebroside  metabolism,  it  is  felt  that  knowledge  of  the  metabolism  of 
cerebrosides  would  be  an  important  contribution. 

Methods  employed;  Suitable  methods  for  the  isolation  and  cliaracterization  of 
cerebrosides  have  been  developed.  The  biosynthesis  of  cerebroside  has 
been  investigated  using  carbon-lU  labeled  glucose,  galactose,  and  a 
compound  presumed  to  be  an  intermediate  in  this  process,  uridine- 
diphosphogalactose.  Further  methods  have  been  developed  for  the  prepar- 
ation and  microanalysis  of  sphingosine,  cne  of  the  major  constituents  of 
the  cerebroside  molecule. 

Major  findings;  It  has  been  found  that  both  radioactive  glucose  and  galactose 
are  incorporated  in  vivo  into  the  cerebroside  fraction  of  brain  lipids. 
Since  the  involvement  of  uridine  nucleotides  in  galactose  metabolism  is 
well  established,  an  investigation  of  uridyl  transferases  in  animal 
tissues  was  undertaken.  Significant  among  the  findings  was  the  fact 
that  brain  tissue  cannot  incorporate  galactose -1-phosphate  into  uridyl 
nucleotides  although  brain  extracts  appear  to  have  an  enzyme,  galacto- 
kinase,  capable  of  catalyzing  the  formation  of  galactose-1-phosphate. 

Significance  to  Neurolop:ical  Diseases  Research;  If  galactose  cannot  be 

incorporated  into  uridyl  nucleotides  by  brain,  one  of  txjo  possibilities 
arises;  a,  cerebroside  synthesis  does  not  necef^sarily  occur  via  uridine 
diphosphogalactose,  or  b,  if  this  intermediate  is  on  the  pathway  of 
cerebroside  synthesis,  it  renders  the  brain  an  unlikely  site  of  the 
biosynthesis  of  cerebrosides  and  the  process  must  be  investigated  in 
other  tissues.  The  implications  of  these  alternatives  are  of  consider- 
able fundamental  importance  in  our  search  for  knowledge  of  cerebroside 
metabolism  and  the  untoward  effects  of  its  abnormalities  in  hereditary 
degenerative  diseases  of  the  central  nervous  system. 
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NINDB-42 
SERIAL  NO .  ■ 

Proposed  course  of  project;  An  examination  of  the  biosynthesis  of  cerebroside§ 
""""    in  vitro  will  be  undertaken  in  the  forthcoming  year.  Preliminary  data 

suggests  that  the  reaction  proceeds  at  a  very  slow  rate  and  a  search  is  . 
in  progress  for  the  selection  of  optimal  conditions  to  examine  the 
process.  Furthormore ,  it  is  essential  that  radlocarbon-lU  cerebrosides 
be  prepared  in  order  to  follow  the  metabolism  of  these  compour^s. 
Preliminary  model  syntheses  have  been  successfully  carried  out  although 
the  total  syntheses  of  a  cerebroside  has  not  as  yet  been  accomplished, 
VJlien  these  compounds  are  available,  a  study  of  their  behavior  will  be 
undertaken. 
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10,  Ni;:JDB-42 

SERLM  WG. 

11.  BUDGET  DAT'V! 


12.  BUDGET  ACTIVITY:     RESEARCH 

13.  IDENTIFY  ANY  COC'-ERATIMG  Ui^JITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER  ORQANI* 
ZZATIONS,   PROVIDIrIG  FU1®S,  FACILITIES,   OR  PERSOMtEL  FOR  THIS   PROJECT   IM  EITHER 

1956  or  1957:      IF  COOPERATING  UNIT   IS  WITHIN  NIH  liMDICATE  SERL1L  NO(S)    (ITEM  1 

Laboratory  of  Biochemistry  and  Nutrition,   NIAMD 

lU.      IF  THIS  PRO.TECT  RESE!iBLES,   COMPLEflENTS,  OR  RARA.LLEL3  RESEARCH  DOi^JE  ELSEWI-IERE 
IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUI^TDS),    lOrNTIFf   SUCK  RESEARCH:      (BY   SERLIL  NO.(S)    IF  WITHIN  NIH) 

None, 
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15.  mWjB-42 
SERLIL'  ^JOT 

16.  LIST  PUBLICATIONS  OTHER  TliAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALENDAR 
YEAR  1955: 

Majc^rt^ll,  E,S-^,   Kalskar,  H.N,,   and  Burton,  R,M,?     Galacto-waldenase  and 
the  inzjmlr-  inco:'"p-irat:lon  cf  galactose-l-phosphate  in  mammalian  tissues, 
Biochimica  ej  Biophysioa  Acta^   l8,   14^5^   15551 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING  CALENDAR 
IEA,R  1955: 

NONE. 
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INSTITUTE  LABORATORY 

3.     Lipid  Chemistry U,     Bethesda,  Maryland  ^.     NINDB..U3 


SECTION  LOCATION  SERIAL  NO. 

^'     Effect  of  LSD  on  Enzymatic  Reactions 
PROJECT  TITLE 

7.     Roscoe  Brady 


PRINCIPAL  IWESTIGATOR 

8,  Julius  Axelrod 

OTHER  IWESTIG/>.TORS 

9.  PROJECT  DESCRIPTION 


Project;  Investigation  of  the  effect  of  the  drug  lysergic  acid  diethylamide 
(LSD)  on  enzymatic  reactions. 

Objectives;  We  wish  to  try  to  learn  something  of  the  mechanism  of  action  of 
the  drug  upon  the  cerebral  cortex. 

Methods  employed;  These  studies  were  undertaken  with  partially  purified 

enzymes  obtained  from  brain  tissue  for  the  most  part.  In  particular, 
the  effect  of  LSD  on  glutamine  synthesis  and  transaminase  as  well  as  on 
the  oxidation  by  brain  tissue  of  radioactive  C-'^-labeled  glucose  and 
acetate  have  been  investigated. 

Major  findings;  To  date,  no  clear  cut  influence  of  LSD  on  any  particular 
enzyraic  reaction  in  brain  has  been  demonstrated.  We  have,  however, 
observed  that  extracts  from  certain  micro-organisms  can  catalyze  the 
formation  of  N--cetyl-LSD, 

Significance  to  Neurological  Diseases  Research;  The  formation  of  N-acetyl-LSD 
is  of  potential  interest  since  an  energy-rich  bond  of  unknown  usefulness 
is  formed  at  the  expense  of  an  equimolar  amount  of  acetyl  coenzyme  A. 
The  requirements  of  nerve  tissue  for  acetyl  coenzyme  A  for  acetyl  cholin 
and  lipid  synthesis  are  of  great  importance,  and  a  reaction  such  as  the 
formation  of  acetyl-LSD  may  represent  a  potent:  il  deviation  from  the 
normal  metabolic  processes.  This  would  be  parx.icularly  true  if  acetyl- 
LSD  were  hydrolyzed  by  brain  with  concomitant  loss  of  the  energy-rich 
bond  as  far  as  the  maintenance  of  nerve  function  is  concerned.  The 
elucidation  of  such  a  reaction  sequence  could  be  of  great  potential 
significance  in  the  study  of  mental  disease,  since  the  marked  psycho- 
pathological  effects  of  LSD  are  well  documented. 
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Proposed  course  of  project;     ¥e  wish  to  examine  various  extracts  of  brain 

tissue  to  learn  if  the  enzymatic  formation  of  N-acetyl  LSD  does  indeed 
occur  in  such  preparations.     If  the  reaction  can  be  demonstrated,   an 
attempt  to  purify  the  enzyme  and  subsequent  studies  on  the  substrate 
specificity,  kinetics,  and  free-energy  change  of  the  reaction  will  be 
undertaken . 
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10.  NINDB-43 

SERIAL  MO. 

11.  BUDGET  DATA 


12.  BUDGET  ACTIVITY;     RESEARCH 

13.  IDEOTIFY  ANY  COOPER/^.TIMG  UNITS  OF  THE  PUBLIC  HEA.LTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUInDS,   FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT 
IN  EITHER  1956  or  1957:      IF  COOPERATING  UNIT  IS  WITHIN  NIH,   IADICaTE  SERIAL 
NO.(S)    (ITEM  1). 

Section  on  Pharmacology,  i^'Mical  Investigation,   NIM. 

Hi.   IF  THIS  PROJECT  RESEMBLES,  COMPLEI'ffiNTS ,  OR  PARALLELS  RESEARCH  DONE  ELSElfffiERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
funds),   IDENTIFY  SUCH  RESEARCH   (BY  SERB.L  NO.(S)    IF  WITHIN  NIH): 

NONE, 
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INSTTTUTE  lABOMTORY 

3.     Section  on  Lipid  Chemistry         k.     Bethesda,  Md.  $.       NINDB-44      .' 

SECTION  LOCATION       .  SERIAL  NO. 

^*     Metabolism  of  Inositol 
PROJECT  TITLE 

7.  Roscoe  Brady , 

PRINCIPAL  IiWESTIGATOR 

8.  Bernard  Agranoff 

OTHER  IN^rESTIGATORS 

9.  PROJECT  DESCRIPTION 

Project;  Investigation  of  the  metabolism  of  inositol,  particularly  with 
regard  to  its  incorporation  into  brain  diphosphoinositides. 

Objectives  t  VJe  wish  to  learn  the  nature  of  the  bio^nthetic  pathway  of  the 
formation  of  the  complex  phospholipids  of  the  brain  which  contain 
inositol. 

Methods  employed;  The  qualitative  and  quantitative  determination  of  inositol 
has  been  until  now  dependent  upon  a  tedic^os  microbiological  assay. 
We  have  recently  developed, for  the  first  time,  column  and  paper 
chromatographic  separation  techniques  for  the  identification  and 
estimation  of  inositol.  We  are  trying  to  develop  methods  for  the 
organic  synthesis  of  radiocarbon-lii  labeled  inositol,  VJhen  these 
procedures  have  been  perfected,  we  wish  to  study  the  enzymatic 
synthesis  and  degradation  of  inositol  lipids. 

Major  findings;  Dawson,  in  England,  has  reported,  and  his  findings  have  been 
confirmed,  that  radioactive  inorganic  phosphate  P-^^,  when  injected 
into  an  animal,  is  very  rapidly  incorporated  into  brain  inositol 
phospholipids , 

Significance  to  Neurological  Diseases  Research;  Dawson's  observation  is 

extremely  interesting  since  this  is  the  first  indication  of  a  rapid 
turnover  of  any  portion  of  a  complex  cerebral  lipid.  Since  the  brain 
contains  a  proportionately  large  amount  of  lipid  material,  it  is 
manifestly  of  interest  to  learn  what  function  such  compounds  serve. 
An  investigation  into  the  metabolism  of  these  compounds  is  potentially 
a  very  worthwhile  study  in  view  of  the  cerebral  abnormalities  associated 
with  hereditary  lipoidoses,  etc. 
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Propossd  course  of  project:     We  have  already  discovered  that  certain  tissues 
contain  enzymes  capable  of  utilizing  inositol  as  substrate.     The 
nature  of  these  enzymes,   the     cofactors     required  for  their  activity, 
and  the  products  of  the  reaction  will  be  identified.    When  radiocarbon- 
lU  labeled  inositol  becomes  available,  we  shall  investigate  further  the 
metabolism  of  inositol  and  the  inositol-containing  lipids  which  cannot 
be  followed  by  any  other  technique  now  available . 
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10,  NINDB-44 
SERIAL  NO. 

11,  BTBGET  DATA 


12.  BUDGET  ACTIVITY;     Research 

13.  IDEOTIFY  AI^  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  TlilS  PROJECT 
IN  EITHER  1956  or  19^7:      IF  COOPERATING  UNIT  IS  WITHIN  NIH,   INDICATE  SERIAL 
NO,(S)    (ITEM  1). 

None 

lU.   IF  THIS  PROJECT  RESErffllES,  C0f4PLEIIENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWhERE 
IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  lOTERCIIAMGF  OF  PERSONNEL,  FACILITIES  OR 
FULDS),   IDEOTIFY  SUCH  RESEARCH    (BY  SERIAL  NO.(S)   IF  WITHIN  NIH); 

None 
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15.     NINDB-44 
SERB.L  NO. 


16,  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALENDAR 
YEAR  1955s 

This  project  is  an  outgrowth  of  a  study  on  ribose  metabolism  which  was 
ccmr?eted.  during  1955.     The  report  of  this  work  has  been  accepted  for 
publication  in  the  J.  Biol.  Chem. 

17.  LIST  HONORS  AND  AWARDS  TO  PERS0N1\IEL  RELATING  TO  THIS     PROJECT  DURING 
CAIENDAR  YEAR  1955: 

None. 
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INSTITUTE    .        •  i  L/^ORATORY 

3.     Lipid-  Chemistry  U,  Woods  Hole,  Mass.  5.     NINDB-45 

SECTION  LOCATION             •                                          SERIAL  NO. 

6.  The  effect  of  intra-cellularly  injected  enzymes  upon  the  impedance  and  action 

potential  of  the  squid  giant  axon. 

PROJECT  TITLE 

7.  Roscoe  Brady 


PRINCIPAL  liWESTIGATOR 


8,  W«  H.  Freygang,  Jr^  and  C.S.  Spyropoulos 
OTHER  IW/ESTIGATORS 

9.  PROJECT  DESCRIPTION 

Project;  Investigation  of  the  effect  of  the  intra-cellular  injection  of 
enzymes  on  nerve  transmission. 

Objectives;  We  wish  to  take  the  unusual  opportunity  of  observing  the  effect 
of  the  intra-cellular  injection  of  certain  specific  purified  enzymes 
upon  nerve  transmission.  The  squid  giant  axon  affords  a  particularly 
favorable  system  since  action  potentials  and  changes  in  impedance  can 
be  measured  electrically  whereas  there  is  virtually  no  other  cell  or 
system  of  cells  in  which  the  effect  of  an  injection  of  an  enzyme  can 
be  performed, aside  from  obtaining  immediately  a  measure  of  the  response 
of  a  cell  treated  in  such  a  fashion. 

Methods  employed;  Transverse  impedance  and  action  potential  measurements  will 
be  made  on  the  squid  axon.  External  electrodes  will  supply  alternating 
current  and  will  form  one  arm  for  I-Jheatstone  bridge.  Intracellular 
injection  will  be  made  into  the  portion  of  the  axon  resting  between 
the  electrodes.  Certain  enzymes  which  have  been  shovm  to  be  of 
iMportance  for  the  metabolism  of  high  energy  phosphate  and  coenzyme  A 
derivatives  will  be  purified  by  standard  procedures  and  injected  intra- 
cellularly. 

Major  findings;  The  project  has  not  as  yet  been  undertaken. 

Significance  to  NeurolOt'^ical  Diseases  Research;  It  is  now  quite  firmly 
established  that  transmission  of  the  nerve  impulse  is  an  enzymatic 
process.  We  wish  to  learn  what  effects  will  be  brought  about  by 
altering  the  concentration  of  certain  key  enzymes  x\rhich  are  believed  to 
be  involved  in  this  process.  The  data  obtained  from  such  experiments 
could  be  of  considerable  importance  in  establishing  the  actual 
biochemical  mechanisms  involved  in  nerve  transmission,  a  process  which 
is  as  yet  only  vaguely  understood. 


R.P.C,  -  1  (continued) 

December  19^5        Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 


NINDB-45 
SmiPL  NO, 


Proposed  course  of  project;  See  under  Methods  employed.  Suitable-micro- 
injection  apparatus  has  been  designed  and  constructed.  Some  of  the 
enzyiTies  to  be  tested  have  already  been  prepared.  The  probleiu  will  be 
executed  in  the  summer  of  1956  at  the  Marine  Biological  Laboratory/ 
Woods  Hole,  Massachusetts.  ■....,. 
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10.  NINDB-45 
SERIAL  NO. 

11.  BUDGET  DATA 


12.  BUDGET  ACTIVITY;     Research 

13.  TOElMTIFy  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUl^lDS,  FACILITIES,  OR  PERSONiMEL  FOR  THIS  PROJECT 
IN  EITHER  1956  or  1957.      IF  COOPERATING  UNIT  IS  WITHIN  NIH,   INDICATE  SERIAL 
NO.(S)    (ITEM  1): 

None 

Ih.   IF  THIS  PROJECT  RESEIfflLES,  COMPLEMENTS,  OR  RRALTEIS  RESEARCH  DONE  ELSEWIJERE 
IN  THE  PUBLIC  HKALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,   FACILiriES  OR 
FUNDS),   IDENTIFY  SUCH  RESEARCH   (BY  SERIAL  NO.(S)    IF  WITHIN  NIH). 

None 
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INSTITUTE  LABORATORY 

3.  Lipid  Chemistry  h.     Bethesda,  Md.        5.   NINDB-46 

SECTION  LOCATION  SERIAL  MO. 

6 .  The  relationship  of  nucleotides  to  lipid  synthesis 

PROJECT  TIT]:£ 

7.  Robert  M.  Burton 

PRINCIPAL  INVESTIGATOR 

8.  Roscoe  Brady 


OTHER  IN^fESTIGATORS 
9.     PROJECT  DESCRIPTION 


Objectives t  The  mechanisms  involved  in  the  synthesis  of  complex  lipids  of 

nervous  tissue  is  poorly  understood.  Many  of  these  reactions  will  be 
•  mediated  by  enzyme  systems  which  will  involve  particularly  nucleotides 
cf  hydrogen  transfer,  i.e.,  diphosphopyridine  nucleotide .and 
triphosphopyridine  nucleotides,  and  nucleotides  concerned  with  energy 
transfer,  i.e.,  adenosine  di-  and  tri-phosphates.  By  knowing  the 
relationship  of  these  nucleotides  to  lipid  synthesis  and  their  content 
in  normal  and  pathological  tissue,  it  may  be  possible  to  then  correlate 
the  nucleotide  content  and  the  activities  of  the  associated  enzyme 
systems  with  certain  lipidoses  and  identify  the  metabolic  lesions 
responsible. 

Methods  employed;  The  usual  enzymatic  techniques  employed  for  studying 
enzyme  systems  will  be  used,  i.e.,  spectrophotometry,  manometry, 
fluorimetry,  and  radioisotope-labeled  compounds. 

Major  findings;  The  project  has  not  yet  been  started. 

Significance  to  Nevirological  Diseases  Research;  Certain  diseases  of  the 

nervous  system  are  characterized  by  the  over-production  of  complex- 
lipids,  e.g.,  gangliosides  in  Tay-Sachs  disease.  Studies  of  this 
nature  should  lead  to  an  understanding  of  the  normal  synthesis  of  these 
lipids  and  may  lead,  therefore,  to  a  knowledge  of  the  metabolic  lesion 
responsible  for  either  the  over-production  or  the  decreased  rate  of 
metabolism  of  these  lipids  in  various  nervous  disorders. 

Proposed  course  of  project;  Initially,  studies  will  be  carried  out  to 

determine  the  concentration,  rate  of  synthesis,  and  rate  of  destruction, 
of  these  nucleotides  in  animals  during  the  development  of  the  nervous 
system  and  myelination.  This  will  be  correlated  with  oxidative 
reactions  of  brain  tissue  and  with  the  rate  of  lipid  synthesis. 
Finally,  the  individual  enzyme  systems  involved  will  be  isolated, 
characterized,  and  their  properties  described* 
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11.  BUDGET  DATA 


12.  BUDGET  ACTIVITY;     Research 

T^     TDFlMTIFf  ANY  GOOPER./\TING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 

SmT-ONS     PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT 
?S^?THER  19^^  or  19?7:      IF  COOPmTING  UNIT  IS  WITHIN  NIH,   INDICATE- SERIAL 
NO.(S)    (ITEM  1). 

None 

Hi     IF  THIS  PROJECT  RESElffiLES,  COMPLEI-ffiNTS,  OR  PARALLEI^  RESEARCH  DONE  EL^^lERE 
IN  ?HE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANG:^  OF  PERSONNEL    FACILITIES  OR 
FUNDS),   IDEOTIFY  SUCH  RESEARCH   (BY  SERIAL  NO.(S)   IF  V-'ITHIN  NIH). 

None 
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S.     Toxicity;  of  "feiorophysiologically  Active  Chemicals 

projilct  title  ^ 

7.  Robert  M.Burlon 
PRI:TCIPAL  IWESTIGATOR 

8.  Abraham  Goldin 


OTHER  INVESTIGATORS 
9.  PROJECT  DESCRIPTION 


Project;  Protection  of  animals  against  the  toxicity  of  neurophysiologically 
active  agents. 

Objectives:  The  mechanisms  through  which  neurophysiological  agents  such  as 

marsilid  and  reserpine  exert  their  toxic  properties  are  unknown.  It  is 
hoped  by  studying  the  relationships  of  these  agents,  at  toxic  doses,  to 
other  compounds  which  give  protective  action,  that  some  of  the  underlying 
biochemical  mechanisms  may  be  elucidated.  These  relationships  will 
serve,  thereby,  as  a  guide  to  the  investigation  of  the  individual  enzyme 
systems  that  may  be  effected. 

Methods  employed;  Classical  pharmacological  techniques  will  be  used  to 

investigate  the  action  of  these  drugs  individually  and  combined  with 
reference  to  their  immediate  behavior  and  physiological  effects  and  their 
toxicity.  The  in  vitro  studies  will  be  carried  out  by  the  usual  methods 
in  enzymology,  i.e.^  spectrophotometric  and  manometric  studies. 

Major  findings;  Dr.  A.  Goldin,  NCI,  has  observed  that  marsilid  potentiates  the 
anesthesia  produced  by  pentobarbital  and  that  pentobarbital  protects  the 
animals  against  toxic  doses  of  isonicotinic  acid  hydrazide.  It  has  been 
found  by  Dr.  N.O.  Kaplan,  The  Johns  Hopkins  IMiversity,  that  both 
marsilid  and  isonicotinic  acid  hydrazide  from  analogs  of  diphospho- 
pyridine  nucleotides  and  that  pentobarbital  inhibi.cs  the  enzyme  respon- 
sible for  the  analog  formation.  Reserpine  has  been  shewn  by  Dr.  B.B. 
Brodie,  NHI,  to  potentiate  hexabarbital  hypnosis  by  causing  the  release 
of  serotonin  from  its  depots  and  that  the  serotonin  itself  is  the 
potentiating  agent.  Lysergic  acid  diethylamide  was  shown  to  be  an 
antagonist  of  both  reserpine  and  serotonin  potentiation  of  hypnosis. 
Continuing  our  studies  on  marsilid  potentiation  of  anesthesia,  it  has 
been  found  that  serotonin  is  less  effective  than  marsilid  as  a  potentiator 
of  pentobarbital  anesthesia,  and  that  marsilid  potentiation  could  not  be 
blocked  by  lysergic  acid  diethyl  amide.  Studies  witn  long-acting 
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anesthetics,  as  doriden  and  phenobarbital,  suggest  that  the  marsilid 
potentiation  may  be  due  to  an  inhibition  of  the  metabolism  of  the 
anesthotic.  The  acute  toxicity  of  reserpine  is  modified  by  marsilid, 
whereas  serotonin  increased  the  toxicity  of  reserpine.  High  single  doses 
or  multiple  doses  of  serotonin  failed  to  produce  symptoms  of  reserpine 
toxicity.  This  is  suggestive  that  reserpine  toxicity  may  be  due  to  other 
factors  than  the  release  of  serotonin.  Even  though  reserpine  is  a 
sedating  agent,  it  exerts  a  potentiating  effect  upon  d-araphetamine  stimu- 
lation. The  effective  dose  of  d-amphetamine  to  produce  convulsions  and 
death  is  lowered  when  the  animals  receive  reserpine.  Neither  serotonin 
nor  serotonin -marsilid  treatment  potentiated  the  action  of  d-amphetamijne , 
Both  d-amphe-oamine  and  lysergic  acid  diethylamide  appear  to  be  effective 
agents  for  reverEing  the  sedating  action  of  reserpine.  Preliminary 
experiments  suggest  that  reserpine  may  be  effective  in  increasing  the 
survival  time  of  mice  x^ith  leucemia  if  the  problem  of  reserpine  acute 
toxicity  can  be  overcome. 

Significance  to  Neurolog^ical  Diseases  Research:  The  studies  of  drug  potentia- 
tion and  of  tlie  protection  of  the  organism  against  the  toxic  action  of 
certain  compounds,  may  be  fruitful  in  obtaining  an  understanding  of  basic 
physiological  and  biochemical  processes.  Specifically,  by  understanding 
the  mechanism  of  marsilid  potentiation  of  pentobarbital  anesthesia,  it 
may  be  possible  to  develop  an  approach  to  the  elucidation  of  the  very 
poorly  understood  phenomena  of  sleep  and  anesthesia.  By  learning  how 
pentobarbital  can  protect  animals  against  toxic  manifestations  of 
isonicotinic  acid  hydrazide,  a  convulsant,  it  may  be  possible  to  inves- 
tigate the  neurophysiolcgical  processes  involved  in  sedatives  and  stimu- 
lation. 

Proposed  course  of  pro.ject;  Studies  will  be  continued  to  correlate  structure 
and  physiological  response  of  those  drugs  that  are  potentiated  by 
reserpine  and  related  compounds,  and,  in  particular,  those  compounds  that 
will  protect  the  host  against  the  toxic  manifestations  of  the  neuro- 
physiologically  active  agent.  In  vitro  studies  will  be  undertaken  to 
investigate  possible  biochemical  sites  of  actien  of  these  compounds. 
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SERIAL  MO. 

11.  BIDGET  DATA 


12.  BUDGET  ACTIVITY;     Research 

13.  IDENTIDY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUiffiS,   FACILITIES,  OR  PERSOl^EL  FOR  THIS  PROJECT 
IN  EITHER  1956  or  1957:     IF  COOPERATING  UNIT  IS  WITHIN  NIH,   I^E)ICATE  SERIAL 
NO.(S)    (ITEM  1). 

This  project  is  being  carried  out  cooperatively  with  the  Section  on 
Biochemical  Pharmacology,   Laboratory  of  Chemical  Pharmacology, 
National  Cancer  Institute. 

lU.   IF  THIS  PROJECT  RESEmiMS,  COIIPLEflENTS,  OR  PARALLELS  RESEARCH  DOl^lE  ELSE1«JHERE 
IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF  PERSONNEL,   FACILITIES, 
OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY  SERI4L  NO,(S)   IF  WITHIN  NIK) 

This  project  complements  research  being  carried  out  by  the  Laboratory 
of  Chemical  Pharmacology,   National  Heart  Institute , 
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1,  Ne  ur  0  lo  ri  c^  al  Pi  sea  ses  p.nd  _B1  indne  s  s  2,  Laboratory  of  Nenjophy  s  iology 

pTSTITbTB'""       """""        '      "      " LC'0::AtOirf  0:r3R?-HCH 

'.larine  Biological  Laboratory 
3.     Special  Senses  .'4.  J'Joods  r!ole_^  I'assachusetts 5.      MINDB-4g 

GTCTiJON  LCHl;noin'lF  MrR'THAl~BJCliEJ.D/^  '  SERI/L  WO. 

6,     .''ti'c'.ies  on  ihe  proce_s_E_  of_  action.  p_atej.itial  production 

KiOJiiCT  TITLE'" '■ 


7 .  I^  Tasakd^  

?RETCI1V1'IJJV"':?TIG'-T0R        " ' 

8.  Lj^  N.   Tasakij  K._Frarilc  and  S_.   Hagiijara 

OTHER 'investigators  ""  "^        '"  '     '  '"" 

^'     Objectives i   The  objective  of  this  study  is  to  clarify  the  mechanism 
ox  action  potential  production  in  various  excitable  tissues. 

iietiiods  Employed;  The  technique  of  recording  sin^,le  node  action 

potentials  has  been  ii.sed  for  studies  on  the  airiphibian  myelinated 
nerve  fiber,  ■h-'perfine  microelectrodes  were  used  for  studies 
on  tlie  muscle  fiber.  The  techniques  of  intracellular  canulation 
will  he   used  for  studies  on  the  squid  giant  axons. 

Major  Finding^:   1,  Measureiaents  have  shox-m  that  the  ca;:acity  of 
the  nodal  membrane  of  the  frog  nerve  fiber  is  approximately 
1,1;  X  10"   farad.  It  was  concluded  that  this  capacity  is  too 
small  to  pla.""  a  significant  role  in  the  process  of  action  pro- 
di\ction  at  the  node  of  Ranvier,  Evidence  was  obtained  showing 
that  the  major  portion  of  the  action  current  of  a  sin';;;le  node 
has  noth.ing  to  do  with  cliarging  or  discharging  of  the  membrane 
ca  acity.  2.  It  was  possible  to  vary  the  membrane  current 
during  activity  of  a  sin  le  node  (in  the  range  between  zero  and 
10""°  ajrip.)  I'dthout  mod.if-ying  i.he  major  portion  of  the  nodal 
action  potential,  3.  A,  short  pulse  of  strong  inward  current 
through  an  active  nodal  membrane  abruptly  stopped,  or  abolished, 
the  activity  of  the  node.  This  abolition  of  an  action  potential 
was  roughly  all-or-none  and  occurred  when  the  membrane  potential 
was  loTrered  approximately  to  the  cr^ticrl  level  ::'G'juj.r;,d  xor 
initiating  an  action  potential  in  a  resting  node.  Initiation 
anc.  aboljticn  of  action  potentials  can  be  e:cplained  in  terms  of 
tran&:t  tion  ':>etwe^n  two  stable  levels  of  membrane  potential. 
i|.  Durr'ng  massage  of  an  outward  current  through  the  nodal 
membrane,  a  progressive  ciiange  occurred  in  the  membrane  T-hich 
could  best  be  described  as  an  increase  in  the  membra.ne-e.m.f , 
associated  with  a  slight  reduction  in  the  raerabrrne  resistance. 
This  progressive  change,  which  resulted  in  the  acco;miodative 
change  in  threshold,  occurred  in  a  node  immersed  in  a  sodium- 
free  Rin'  er  as  well  as  in  normal  Ringer,  5«  It  was  found 


R.P.C.   -  1   (continued)  NINDB-48 

Deceraber  1?$$  SERIAL   NO. 

Project  Description  Sheet 


that  the  resistance  of  the  muscle  fiber  membrane  remains 
p.liaost  unchanged  -iien  a  strong  outTrard  current  reduces  the 
membrane  potential  by  60  to  120  mV.  This  finding  was  inter- 
preted PS  indicatinp;  that  the  falling  phase  of  the  muscle 
action  potential  is  not  caused  hy   outflux  of  potassium  ions 
across  the  membrane.  In  co"'i.nection  with  this  study,  an 
accurate  method  of  measuring;  the  membrane  capacity  by  A.C. 
Has  developed,  6,  Tlie  results  presented  above  strongly 
suggest  tiiat  the  action  potential  production  in  the  m5'"elinated 
nerve  fiber  and  in  the  striated  muscle  fiber  cannot  be  explained 
in  terms  of  the  ionic  theory. 

Significance  to  Neurology  Icesearch;  Fundamental  to  neurophysiological 
research. 

Proposed  pqurse  of  Project;  Further  studies  on  the  myelinated  nerve 
fiber  .-nd  the  striated  muscle  fiber  are  required  to  clarify  the 
mechanism  of  action  potential  production  in  these  tissues.  In 
the  period  'jetireen  June  and  July  19:^6,  research  work  at  ilarine 
Biological  Laboratory  at  VJoods  i-iole,  i-iassachusetts  is  plannedj 
the  purpose  is  to  e::amiae  effects  of  various  ezyrne  poisons  intro- 
duced into  the  axoplasm  on  the  resting  and  action  potentials 
of  the  squid  giant  axon. 
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10.  NINDB-48_ 

"^Mii  i;  NO . 


11.   BUDGET  DATA: 


12.  BUDGET  ACTIVITY: 
Research 


13.      ID]J?TTI?T  ANY  COOPEIl:\TING  ITTITS  OF  TH^^  PUBLIC  HMLTH  SERVICE,   OR 
0Tl:R  o-'G.ANIZ.'^TIO-'JS,    .  ROVIDTNG  FUiTDC,   FJ'CIi.ITIES,   OR  PERSONNEL 
FOR  T:{IS  PROJECT  PI  EITH  R  191^6  or  19^7:      IF  COOPERATING  Ul^IT 
IS  UITvm^  NIH  INDIC^T;    SERIi^L  NO(S)    (ITEII  NO): 

Study  No.   2  was  carried  out  in  collaboration  with  K,  Franic  of  the 
Section  on  Spinal  Cord  in  the  Laboratory  of  Neurophj^siology,  NINDB. 

Studies  on  the  rauscle  fiber  were  carried  out  in  collaboration  xdth 
Dr.  S,  HagiTTara  of  the  Department  of  Biology,  University  of  Calif- 
ornia in  Los  Anpeles. 


m.  ""IF  THIS  PR:JECT  ,ir-P:WBLES,"COHPLEIiENTS,   OR  PARALLELS  RESE;UcCH 

DO'-^  ELSE'^HEi'E  IN  TJE  PUBLIC  H.ALTH  SERVICE  (WITHOUT  INTERCHA:-tgE 
OF  RCliSO"TNEL,  FACILITIES  OR  FUNDS),  IDEiTIFY  SUCH  R^.SEAiiCH:  (BY 
SERIAL  NO(S)  IF  WITHIN  NIH): 
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13'.   NTNDB-48 
S  RIAL  NO. 

CALCND/'.R  Y1.AR  1955: 

1.  Neu  measureifients  of  the  capacitj?"  and  the  resistance  of  the 
myelin  sheath  and  the  nodal  rnenibrane  of  the  isolated  frog 
nerve  fiber.  Amer.  J.  Physiol.,  I8l:  639,  1955. 

2.  iieasureraent  of  the  action  potential  of  myelinated  nerve  fiber 
(with  K.  Frank).  Amer.  J.  Physiol.,  182:  572,  1955. 

3.  Studies  on  the  process  of  production  of  an  action  potential 
at  a  single  node  of  Ranvier.  Microphysiologie  Comparee  des 
Elements  Excitable  6?  eme  Collogue  International,  Centre 
National  de  la  Rechezche  Scientifique,  Paris  (in  Press). 


17,  LIST  H(  NOR-  /ND  AlTRDS  TO  PERSONNEL  RliATI^G  TO  THIS  PROJECT  DURING 
C^LEHD^R  Y"AR  1955: 


None . 


H.P.C,   -  1 

December  1955  Analj'-Bis  of  NIH  Program  Activities 

Project  Description  Sheet 

1.     Neurologic  al  Disease s  and  Blindnes^s     2«     Laboratory  of  Netiropliysiolo^'y 
INL-TI'TUTE"    ' "-"■  "     "'  MBO.J'TOuY  "or  BRANCH 

3*     gpecial  Sense.s     h» 3'.      NINDB-49 

S"CTiOW""'  LOCATION   (IF  OT.r.R  111*31  BETHLSDAT  SekIaL  NO. 

6,  The  parallelism  between  the  action  potential,  action  current,  and 
membrane  resistance_ci.t  a  node  of  Ranvier« __ 

PROjlXJT  TITLE" ' '""   ' 

7.  I.   Tasaki  and  W,  R,  Freygang ,   Jr.__ 

principal"  INVESnC?-fOKs' 

pi 


OT  ER  INVESTIGATORS ' 

Objectives:  The  primary  objective  of  this  study  is  to  describe 

accurately  the  relative  temporal  courses  of  the  voltage  across 
the  cell  membrane  at  a  node  of  Ranvier,  the  floTnT  of  cu.rrent 
through  the  node,  and  the  changes  in  nodal  me^ibrane  resistance. 
These  quantities  are  measured  during  the  activity  cycle  of  a 
s.-ngle  node  of  Ranvier  of  an  isolated  frog  or  toad  motor  a::on. 

Methods  Em.oloyed;  The  chan';es  in  membrane  potential  are  measured 
hj   the  method  of  Ta.ssk±   and  Frank  (/oner,  J.  Physiol.,  1955^ 
182,  572)'.  Action  current  is  monitored  in  an  external  circuit 
yh/Ach  co'nects  the  active  node  to  an  adjacent  inactive  node, 
ilembrane  resistance  at  the  active  node  is  measured  by  two 
methods:  1.  As  proportional  to  the  cliange  in  voltage  across 
the  node  produced  b;-  a  constant  current  pulse,  2.  by  including 
the  active  node  in  one  arm  of  a  Mieatstone  bridge, 

Major_Findi_ii£_s:  Except  -or  minor  vr.riations  occurring  early  in  the 
activity  c^'-cle,  the  temporal  courses  of  voltage,  current,  and 
resistance  are  parallel. 

Significance  to  Neurology  Research;  An  analysis  of  these  results 
shows  that,  if  the  w-idely  accepted  model  of  the  membrane 
proposed  by  Hodgkin  and  Huxley  applies  to  the  nodal  membrane, 
the  membrane  can  become  permeable  to  only  one  ion  species 
durim;  activity. 

Proposed  Course  of  Project;  No  further  ''ork  is  planned. 
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10.      NINDB^4G 


11.      Bi^O  T   '1"^^ 


12.  "  BUDGET  / "TIVITY: 


Research 


13.    iDr:'TT:?Y  /^t  ccoppr/tifg  u^jits  (.?  iH;;  ?uplic  h  Jujm  szh'^ce,  or 

OTT-^  ORG    'Tl    TTC'i...,   ?RO^^Tbl:TG  ^U'TOE,   I^'^CILITr:''-,    CR  PSRSO  IIEL 
i^OP    11113  ?R"J'"CT  I)M  EITHER  19^6  or  195?:      IE  CC'f  PERVflNG  UI^IT 
13  "ITTU-  ^'III  r^i:iC;*TE  S   RI'L  MO(S)    (IKII  NO): 

None , 


HIT"  jT'TriI::r~';,::jV;CT  ;-3l  ,)3L;;:S;    D  :..PLEi:iENTG,   OR  P-R'^LLELS  RES..J  _:CH 

DC'NE  EL^E''R„-ij.  I'  THE  .UBilC  R  :ALTii  a.RVICE  (idTHOUT  INTERC:"{j.>NGE 
OF  _'::ROC  '"'EL,  '^'"CILITIEG  OR  ?'^"^DS),  IDERTIFI  bUCH  ^L,  J.RCH:  (BY 
£~RIi'L  FO(S)    IE    ;i.HINEIH)! 


None  • 
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1,     Keurolo£lcal  Diseases  and  Blindxiess       2.     La  joratoiy  of  rleuroiohysiology 
INoTIlUTE  L.:i^OI.iT0LY  OR  BRANCH 

i'larine  Biolo6,ical  Laboratory 

3.      Special  Senses       h»     Vfoods  Hole,  i-iassc:cliusetts 5.      NINDB-50 

S-.CTION  LOG^JilON   (IF  OTH.lIc  T:.aN  Bii^THESDA)  S.uRIAL  NO. 

6.  Analysis  of  the  action  potential  of  the  nerve  cell  body 
7. 


8. 


rLOJ-.u'r 

TITLE 

I, 

1   Tasaki  and 

S.   Kai 

L,iwara 

I'l 

irnoi?! 

■iL  LtL. 

.;TIga: 

rORS 

L, 

.   N.   Tasaki 

Oih-J.  IijV^oTItATORS 


9.  Objectives;  In  .August,  1955,  Dr.  ha^^iwara  found  that  the  ^iant 
nerve  cells  behind  the  vertebral  coluj;j.n  of  certain  blowlish 
(x'lectoo,nathi)  are  excellent  material  for  electrophysiological 
studies  ith  submicroscopic  microftiloctrode.  These  are  at 
present  the  only  nerve  cells- into,  which  a.  raicoelectrode.  has  been 
introduced  under  direct  visual  control.   Studies  on  these  giant 
nerve  c;..lls  will  promote'-  our  understanding  of  the  function  of  the 
nerve  cell.  Dr.  Hagiwara  is  expected  to  join  our  section  for  a 
pei'lod  of  one  ,,  ear  be;V.inning  in  July,  1956. 

:\:'  •.  ds  uiiployed: 


I'lajor  Findings  On  uwo  blowfish  obtained  towciid  the  enu  of  the  last 
suMiier,  Dr.  Hagiwara  has  successfully  introduced  microelectrodes 
into  the  giant  nerve  cell  and  recorded  a  large  resting  potential 
(approx.  70  ikV)  and  sornewnat  slow  action  potential  in  response 
to  stiiiiulaticn  of  the  peripheral  nerve. 

Significance  to  ^ieuroloa'"  1-esearcn;  To  futaer  our  understanding 
of  the  function  of  the  nerve  cells. 
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10.      MINDB-50 


S.JiIAL  NO. 


11,        mU-irJi    iJjJlAl 


12,      BU;X,^i  lAj'i:!''}!!!: 
Research 


13,      IDjiriTIFT  j.:u±  COOri..  .AIi-^G  UiJITS  OF  Tr'iii  .  OijLIC      ,_.;..LTH  iilihVICiL,   OR 
OTnEIi  0^u....NI'l_  II.    o,    .I,v.yl.dJO  Fl  /i;^,    c'LCIlLixJi^^   OR  : -I  SONrlEL 
FOR  lAIS  .t.JJ^Cl  lA  ^IT:-.3:.  1956  or  19'j1  :      IF  COO..-Joi-'.TI..:G  UNIT 
IS.flT.I..     Ih  I  'J^ICiTE  bliix.-L  jO(^)    (I'i-L     .JO)s 


Mone. 


IIT;;      IF  'ir-is  .:iGJ._^A   ^  .,_.,....,  ^o,    uC.:._:..^,....i.,    m,   _;iJr..LL^b  Ri:.S^-.-  .  Cli 

DONE  .Ul,o  ■.ij.^]  .  In  TF^.  I^-u^iC  ...  .^iF   i.i.VIC^   ('■^nHOLT  IFI  .:  C".  .-IGE 

OF    ..Jl„SOiirrr.L,    Fi:GiLIiIi.,o  01    I'U.v.S),    ILi._.iT~FI  cUCH  B.j-S.......i.CPl:    (BY 

SJJ-'L    .iO(S)    IF    .Ili.IJ   ,:j;,_)j 

i\lone. 
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1.".     NTNDB-50 

S-'ia.''L  NO. 


KT"  Ll,;:T\Uj3LiCATiONS  OTi"JJ]R  TAf/J  ABijTilLCTb  FROIa'THIS  PROJECT  DuRING 
G/.I^NDAR  YEAR  19^5': 


J.  Gen.  Physiol.     Nov.  19;:'>%  39:  No.  2, 


17,      LIST  HO-''aFiS  .'^ND  A::\KDS  to  p:iilf:0!fi]EL  R:,IATING   id   T^iIS  PROJECT  DURING 
CALMDAR  Y^^AR  19^!^: 
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^'     ■^■^^^^PAof'i^g-.-l:  Diseases  and  Blindness       2,     Laboratory  of  Neurophysiology 

INSTITU'jE  "   "  MBO:-:/' TORY  0R"BRMCH 

^*     Sj^ecial  Senses     h*  5.     NINDB-51 

SriC'TTON      "  LOC/TION"TlF'OTi-ffiR  TriAN  BEIHESMT  SERIAL  NO, 

6.  ^'^^:ys±s  of  the   sensory  r,iechanism  in  the  inner  ear 

projegTtitle  ' 

7.  I.  Tasaki  and  L.  N.  Tasaki 
8. 


PRINCIPAL  INVESTI&VTORS 


OTHER  INVESTIGATORS     -    -     -  -       -  ^ 

^*  Objectives;  The  objective  of  this  project  is  to  clarify  the 
mechanism  by  xirhich  nerve  impulses  are  initiated  in  the 
auditory  nerve  fibers  in  response  to  acoustic  stimulation, 

Metliba  Employed:  The  cochlea  of  an  anesthetized  guinea  pig  is 
exposed  and  small  holes  are  drilled  th-rough  its  bony  wall. 
Micropipettes  for  recording  the  cochlear  potentials  and  for 
injection  of  various  chemicals  are  introduced  into  the  endo- 
and  perilymphatic  spaces.  The  chan;  es  in  the  cochlear 
potentials  (nerve,  microphonic  and  d,c.  potentials)  are 
analyzed  to  clarify  the  auditory  mechanism. 

Major  Findings;  Anoxia  and  injection  of  azide  or  cyanide  into  the 
endolvTrtphatic  space  were  found  to  reversibly  reduce  the 
cochlear  d»c,  potential  and  the  nerve  and  ip.icrophonic  res- 
ponses, This  finding  sugpests  that  some  or'idative  reaction 
is  playing  a  decisive  role  in  the  maintenance  of  the  excitability 
of  the  inner  ear. 

Significance  to  Neujology  Research;  It  has  been  shown  previously 
"TTasaki,  Davis  and  Eldridge,  J,  Acous,  See.  Amer,  September 
I95I4)  that  the  variation  in  the  large  potential  drop  across  the 
hair-bearinc  end  of  the  hair-cells  is  the  first  physiological 
process  caused  by  acoustic  stimuli  applied  to  the  cochlea. 
Further  analysis  of  this  large  hair-cell  potential  is  ex- 
pected to  lead  us  to  a  better  understanding  of  the  process 
of  normal  hearing  and  of  the  cause  of  certain  types   of 
deafness. 

Proposed  Course  of  Project;  The  effect  of  carbon  monoxide  on  the 
cochlear  potentials  will  be  examined.  Attempts  will  be  made 
to  see  if  the  cytochrome  system  plays  any  role  in  the 
auditory  mechanism. 
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10.      HINDB-51 

SEiili'l  NO. 


11.     BUDGET  -DATAi'l'. 


12.  BUDGET  ACTIVITY: 
Research 


13.  .  IDENTIFY  Airf  COOPERA-TING  UNIIS  OF   TH,.  PUBLIC  rlEALTH  SERVICE,   OR 
OTHER  Oi^^X■'xZ"^mS,   PROVIDING  FNADS,   F.^CILITIES,   OR  PER30NNSL 
FOR  TIiI^  PROJECT  IN  EITHER  1956  or  1957:      IF  C00PEPJ^.TING  UIMIT 
IS  SNITHIN  NIH  IHDIC.A  Bi  SERIAL  NO(S)    (Iffiil  NO): 


None . 


1^7 


IF  THIS  PRJECT  RESEIiBLES,   COMPLEiiE;:^TS,   CR  PARALLELS  RESEi..CH 
DCNE  ELSEU:ir:NE  IN  THE  PUBLIC  HEALTH  S":RVICE   ('^/ITHOUT  INTERCHANGE 
OF  PERSONNEL,   R' GILITISS  OR  FCNDS),    IDENTIFY  SUCH  R..SEARCH:      (BY 
SNRIAL  NO(S)    IF  "affllN  NIH): 


None. 


iv.r.C.     -   1 

Deceiiiber  195'5  :malysis  of  NIK  Prograra  i-.coivities 

i- reject  Description  Sheet 


1.     i'jeurolo  ical  Diss-.ses  and  blindness     2,      LcbuiaGor'y    of  iler.ro ohy si olosy 

'L'JiYih'Li^j  1..- _.0i  A'iORY  Oi.  BiJ-.:CI-I 

3*      S,:jecial  Senses         k- 5.       NINDB-52 

S^vJTTOiNl  LOC'/iTON   (IF  OT.i.J. '  T.^^.a'  :jJL''^ZI^~rj  SiiLLi  imO. 

6.        p.alysis  of  the  chan.es  in  the  dui^ition  of  electric  responses  of 
sin  le  nerve  fibers  follox'iing  rejeuitive  stimulation. 


r_  Ud  .CT  TlTLfi 

7. 

Consuancine  o.    Spyro'jovilos 

A-.LCI.jL  L:V_:.TiG.:'rOh 

8. 

I.   Trsaki 

9.      Objectives:   To   study  t.he  effecos  of  r.-^e'^i'tive  stii.Luiation  on  iiriiStle 
fiber  acti^/-ity. 

I'lethods  .&!    loyed:     The  bridge  insulaoor  .,iet.:od  of  recording  single 
ner^e  fiber  responses  was  esiiployed. 

hajor   findings;  Kepetitive  stimulax-ion  .iiodified  tne  pro oerties  of 
the  nerve  fioer  in  a  very  re:,.arkaole  luanner.     The  raost  con- 
spicuous iiiodification  was  a  iiiultifold  increase  in  the  duration 
of  tl..e  response  associated  with  a  cno.iacoeristic  change  in  the 
tiiv.e  course  of  the  response.      These  :nioc;ifications  reiaained  for 
i...anj-  hours   (possibly  for  days)   after  stimulation.     A  similar 
iiiodification  was  observed  in  the  iierve  fibers   stiii;ul.'ted  in 
vivo,     T;ie  effects  of  chemicals^    temoeiatire  changes  and  hydro- 
static pressure  upon  the  response  of  a  re  etitively  stimulated 
nerve  fiber  were  different  from  the  effects  of  these  ai.ents 
upon  a  noiiiial  (resting)  nerve  fiber.     These  cnan^es  were  re- 
versible. 

Significance  to  iNeurolO;;/  hesearch;    It  is  possible  that  the  changes 
in  the  p'roioerties  of   one  nerve  fiber  caused  by  i  epetitive  stimu- 
lation are  related  to  mei.iory  or  Idc'rhin,,     There  is  soirie  simi- 
larity between  the  :  colon  pooential  of  the  heart  muscle  and  ohe 
i-esponse  of  a  re  etitively  stimulateo.  nerve  fibeij  in  both  casv-^s 
tiie  response  is  very  sensitive  to  tem^jerature  chaiiges  and  also 
to  various  ch-eiiiicals.      This  similarit;>    seeias  to  e:;plc.in  some 
aspects  of  the  peculiarity  of  the  neart  muscle  acoion  potentials* 

Proposed  Course  of  rroject: 


J  .?.C.    -  2 

December  1935  Anal/sis  of  Ani  Pro^,.  am  Activities- 

Budi^et  Data  Sheet 

10.     NINDB-52- 

Sii-I.lAL  ;^1J. 

ir.TijLG^1   D./iA; 


12.  BUDG._;T  ACTIVITY  j 
;-;e  search 


13.      ID^NTI  T  ..,;/  C30:;.:^I.  Tl-iG  iJ^^lTS  ^.F   ia_u,  -UjLIC   i...^  a^xll   ,.  .LVIC^,   OR 

FOL  T.  lo  .i.uJ  ,CT  Il>)  ..liiiHiv  1936  or  1937^    IF  GOO:    lA-xI/G  U.JIT  IS 
■IXiilii  i]I^    I  DI..    X.o  D.^i.I-  L  30(i)    (IT  H     O); 


None. 


Uu      13   xTIS   .    OJ-^CI   I   -._-.■;;-,    .,    GO.     ...... ....■!. .J    -^i    -    ■LI,  .j..   I  ■     ..a   ;  Oi'JI 

.^Lo;jVw -j..-^  I.]  T.:i:j  _l_-LIG   L-;^    .Th   ,..  J3'IG.j   (  .11   v-T  I.  Y  .1.C  ..-.  Gii,   ,;F 
?rir.SOiJiv'ijL,   ..;..GILITIvb  Oi.  .3i;   v^) ,    IJj_,'.jIIFY  .jbGii  i  .o     i-G.  ■:.(..Y 
3i^iJ.^:L  NO(S)    I?     IiM.{  MlH): 


;....0.   -  3 
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15.      NIHDB-52 

Sil.lAL  NO. 


lo.      LihT  .,-i.^LIC.  TI  .iS  0.  ...i.   'i:-L2l  /i   ■  ,Tj .'.  AS   :  1  0. .  llilS  .hOJ^Ci    UUIING 
C  L    ^".  h  A_  ^L  193!?: 

Studies  on  the  process  of  pioducoion  ci   e.n  action  potential  at  a 
sinf_,le  node  of  hanvier.     riicro'jhysiolc^ie  Coraoaree  des  Llei.ients 
.Ljiccitable  6^  ."  ;e  Colleguo  International,   Cenure  National  de  la 
Recherclie  Scientifigue^   Paris,      (in  press)     rresonted  by  Dr.    I. 
Tasaki  in  June,   1935 • 


17.      L"   1    -\GJwi,,.  A  .u  i..:,  iJjo   iO  ..- .jjr,..vOr\i   ..i  ^  _,:...  ili.    J.^.:  tcl      .iuJiCT 
DURING   Gj.i.EN"D'F   Yi^  R  1955* 

None . 
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1.     Neurological  Diseases  and  Blindness     2,     Laboratory  of   leuroph^/siolo;  j 

li.' ST  ITU 'IE  L;.jjOiATOAY  Ok  JlA.viCH 

3.     Special  Senses  k. 5.  NINDB~53 

SiiCTION  LOG.,  T  ION  "(IF  CT  .i^l.   T..ArI  Bi^THuAJA  SAPIfi  NO. 

6,  The  efxecGs  of  hydrostatic  pressure  and  tern  erature  on  sin^Je  nerve 

fibei   acti-<dty. 

" }  OJ..CT  TXTLb 

7.  Constaatine  3.  Spyropoulos 

FIJNGIP-'L  I  ;  .  .,TLL..:..TCi,.(o} 


0T:A,I,  IA;'"  oTILjlTOAS 


Objectives:   There  is  soiae  question  as  to  whether  the  priiuary  processes 
underlying  nerve  e:c:itation  ire  physical   (ionic)   or  chemical 
(enz'Tiietic).     The  coAoiaed  effects  of  temperature  and  pressure 
changes  on  ena."\aiiatic  r^c  coioas  are  fairly  Ciaiacteristic  and 
often  preciictable.     It  seems  possible,   therefore,   to  decide 
xriietiier  tae  nerve  activity  is  eazjanatic  or  not  b;;,"  e2:ai'ianing  the 
effects  of  pressure  and  te.iperatL^re  chL i\  es  on  single  nerve  fiber si 

I'lethods  xiiiiployed;     The  "brid^.e-insul;  tor  method"  of  lecorcing  single 
nerve  fi.ber  responses  was  emplo;/ec ,     An  JuJiJCO  super-pressure 
cnarnber  and  .pum  j  assey.iblj   was  used  for  i^enerating  high  h;dro- 
static  pressure. 

Aajor  Fiiidin^.s;     The  responses  of   single  ,.ie:  ve  fibers  were  found  to 
be  very  sensitive  to  ch?n[.es  in  h.  drostatic  pressure.     The 
ai,;.  jlitude,   duration  and  latency  of  responsf^s  and  tne  threshold 
for   electric   s  LiLaulation  \<ieice  i..ea&ured  under  various  h-dro- 
soatic  pressures* 

Si?sni.j'.icance  to  u'eurology  Uesearchi   This  research  is  er-.pected  to 
clarify  so;,ie    r.sjects  of  the  ..:etabolisin  of  neurons. 

Proooseci  course  of  project t     Continue  indefinitely. 
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10.      NINDB-53 

S._.KL'.L  NO, 


11.      jJl'LGI:,!  Div.'iA: 


12,     BUDGl.T  ACTIVITY: 
Kesearch 


iJi      ID^.:TI'Y  iJY  coo..  ..:.-.lI:}:G  U^IITo  OF  T_..  xUbLIG  1^^  .LTh  o_.i;vIC_,   OR 
OTK...R  j1G^^:Ia..'iI0N,    .IO   v  :Ii:JO  .■  uA..; ,   ?.':CILITI_,    01.  .-'^i  oO:^.I^L 
A-Ol.  T.aS  ?hvJ0JGT  O  LITi.l^.  195o  cr  1957j   U  COG^^iATl  G  uNIT  IS 
.ITHIlJ  NIK  1  JJICT::.  o.iX-i.  NO(.i)    (ili^.  _tg). 

None. 


iCT      IF  l...io    .i:.OJ..CT  :  ..c  .i..ijL..^,^,   Cu.  ..  Lu..-.  x...,   01    l\'Lr.ALij  ..Lb  h.^S^'^rCH  LCrJE 
.;X,ji..«i:L.fE  IN  T^:J_..'Ij..L;:G       .A_ii.   ^...VIC::.   (^/iT:OiT  I..'T;JC.  AClL  OF 
J.  .jji  :  .0-V  ■  _Lj    ?.'GxLITI.o  ■-'..  l''l':Wc)^    lUi.   ilrY  o'-.CA  i-  .oi:,  .^  C'. :    (il 
S-ni.:L  NO.(o)    iF    .ilsIJ   .jIH)  : 

None, 
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1,  Neurological  Diseases  and  Blindness  2,  Laboratory  of  Neurophysiology 

INSTITUTE     "  LAmtk^Oi^  OR  BRANCH 

3.  Spinal  Cord  U. 5.   NINDB-54 

SLCTiCN  "        LOCA TICN'Ti?'  OTHER  TH/lN  BETIiESDA)      SERIAL  NOT 

^*     Origin  of  rh;rbhjnic  activity'"  in  the  spinal  cord 

PRuJECT  TITLE"  " 

7.  K.  Frankj  R.  llorrell,  and  M.G.F.  Fuortes 
PRLXaPAL  I^nf^:STIG:\TORS 

8.  11,  Becker ^ 

0T!SR  IrT^/T^fTIGATORS 

9.  Objectives:  This  project  has  as  its  major  goal  the  determination 

~   of  the  origin  of  the  rhj^thm  of  trains  of  impulses  recorded  from 
single  nerve  cells  in  the  spinal  cord.  Specifically,  it  is 
desired  to  knov  whether  the  pacemaker  for  a  traiii  of  nerve 
iirpvlses  co  .ing  from  a  single  cell  lies  in  that  cell  or  out- 
side it, 

Itethods  Employed:   Intracellular  recording  and  s tiraula tion  of  single 
nerve~'cell  activity,  1,  Resetting  of  spontaneous  r.nd  elicited 
rh^iihtnic  activity  by  excitation  via  different  routes.  2. 
-iodificption  of  rhj^tbaic  activity'-  by  manipulation  of  internal 
and  i.ffiiediate  external  environment  of  nerve  cells.  Transmembrane 
polarizing  cu.rrents,  changes  in  ionic  composition  of  cj^toplasm 
and  drugs  delivered  outside  the  penetrated  cell  permit  such 
modification  of  rhytlims.  3«  Ilodification  of  rhythjnic  action 
by  degeneration  of  terminal  endings, 

i'iajor  Findings;  Direct  excitation  of  motor  horn  cells  through  the 
microelectrode  also  resets  their  rhytlmic  activity  as  does 
antidromic  and  orthodromic  excitation.  This  confirms  the 
previous  conclusion  that  motor  horn  cells  generate  their  own 
rhytlims  in  response  to  asj'Tichronous  sjTiaptic  bonbardraent . 

Each  mpulse  in  a  train  of  irapulses  is  elicited  vjhen  the  cell 
membrane  is  depolarised  to  a  critical  potential  regardless  of 
how  depolarization  is  achieved.  The  impulse  abolishes  at  least 
part  of  the  effect  of  previous  s^.Tiaptic  depolarization  and 
temporarily  raises  the  threshold  for  re-er.citation.  The  rate 
at  which  Synaptic  activity  can  depolarize  the  membrane  to  this 
threshold  level  determines  the  frequency  of  the  train  but  not 
the  phase, 

Significaiice^jto  Neurology  Research;  This  is  one  phase  of  a  broad 
attack  on  The  detailed  behavior  of  rhjdiliiiiical  elements  in  the 
noriiial  and  pathological  nervous  system. 
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Proposed  Course  of  Project;  To  dcte  the  extension  of  the  above  re- 
setting methods  to  interneurons  has  not  been  successful  partly 
■  ■■  due  to  their  small  size  but  mostly  due  to  the  irregular  natvire 
of  tlieir  rhj't.lims.  A  new  attack  is  therefore  desired  emphasizing 
possib3-e  alterations  in  the  mean  impulse  frequency  of  these  cells 
by  local  changes. 

Further  l:now] edge  is  required  regarding  the  roles  played 
by  various  ions  in  the  rhj^thniic  activity  of  motor  horn  cells, 
Tliis  and  their  ability  to  function  after  degeneration  of 
neighboring  neurons  will  be  the  subject  of  future  research 
on  the  project. 


R.P.C.   -   2 
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10.      NINDB-54 


SERIAL  NO. 


11.     BIDCtET  DATA: 


12.     BUDGET  ACTIVITY: 


Research 


13.  IDE^ITIFY  A'^  COGPSRAi'ING  TOUTS  0^^  THE  PUBLIC  IIEiiLIH  SERVICE,  OR 
OTHER  O^a^  ^Z/^.TIC^^S,  PRCVIDIr'G  FUNDS,  PACILITIES,  OR  PERSOi'NEL 
FOR  THIS  PROJECT  IH  EII^IER  19^6  or  19^7,  IF  COOPEOITING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEII  NO): 

This  has.'been  a  cooperative  project  xtith  Dr.  M.G.F.  Fuortes 
of  the  research  staff  of  the  Arm;^  Medical  Center  at  IJalter  Reed 
Hospital  without  exchange  of  funds. 


lU.   I^  THIS  PR^JJECT  RESEilBLES,  CO:  .Pl^E.  ENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSE^iHERE  IN  THE  PUBLIC  lE^ALTH  SERVICE  (WITHOUT  IN^ERCH;.NGE  OF 
PERSONITEL,  FACILITIES  OR  FT^NDS),  IDENTIFY  SUCH  LESPl/.RCH:   (BY 
SEPI/I  NO(S)  IF  11  THIN  NIH): 

l.^.iile  this  project  is  actually  a  part  of  the  main  project, 
"i'I.ech?nisins  of  interaction  between  neurons  in  the  spinal  cord," 
it  has  in  the  past  been  treated  separatelj'^.  It  is  not  planned  to 
continue  this  as  a  separate  project  be^^ond  July  1956. 
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1,  Neriro logical  Diseases  and_  Blindness  2,  Laboratory  of  Neurophysiology 

IFS'TITUTE  '  "  "   ■ ""     "■■  LA:aO?Li\TbRy' OR  BPJUMCH 

3.  Spinal  Cord  k. 5'.   NINDB-55 

S::CTibN        JXiCATION '( I'7  OTHER  THAN  3STHi;SDi\)   .  SERI/lL  MO, 

6,  Iiechanisi.is  of  interaction  between  neurons^ in  the  spinal  cord 

7,  I(^  Frank^  I'uG.?.  Fuortes,  and  R.  ] iorrell_ 

PRT^'CIPAiriN'^TIGATOllS  ' 

0.  H.J3ecker_  _^  _ 

OT'EiT  IN^ESi'IC  ATORS'- ■  ' 

9.  Objectives;  The  broad  objectives  of  this,  the  main  project  of  the 
Spinal  Cord  Section,  are  the  investigation  of  basic  mechanisms 
of  neuron?,!  interaction  of  the  centra],  nervous  sj^stem  operating 
in  the  spinal  cord, 

riethods  lijjfmloyed !   The  principal  tool  used  in  these  investigations 
is  the  salt- filled  ultramicroelectrode.  Electrodes  of  this 
t_-<^e  are  placed  inside  single  nerve  cells  or  fibers  in  the 
spinal  cord  and  are  used  to  record  the  electrical  signs  of 
nervous  activity,  either  spontaneous  or  in  response  to  various 
stiriiili  applied  to  the  nervous  system  or  to  the  penetrated  cell 
directlj'  throtigh  the  recordj.ng  electrode. 

To  the  above  general  iiiethods  idll  be  a^ced  the  use  of 
multiple  microelectrodes  permitting  manipulation  of  internal 
and  e::ternal  chemical  environment  of  the  penetrated  nerve  cell, 

A  method  planned  in  cooperation  with  Dr,  G,  Rasmus sen  of 
the  Laboratory  of  Neuroanatoraical  Sciences  involves  a  study  of 
the  behavior  of  spinal  neurons  in  animals  prepared  idth  various 
chronic  lesions.  The  :;ianner  in  which  such  lesions  modify  single 
cell  behavior  could  add  to  both  anatomical  and  physiological 
knowledge  of  the  spinal  cord. 

Major  Findings:  1.  It  has  been  determined  that  "f'he  excitation  of 
the  rao'toneuTon  by  three  routes  (orthodromic,  antidromic  and 
direct  depolarir.ation)  all  involve  a  similar  discontinuous 
transition  of  states  'Thich  maj^  mean,  as  suggested  bj''  Gerard, 
that  the  motoneuron  soma  is  normally  bj'passed  for  sjTnaptic 
e:  citation,  2,  Several  of  the  equivalent  electrical  constants 
of  the  motoneuron  membrane  have  been  measi\red:  resting  membrane 
resistance  about  1  megohm,  active  membrane  resistance  about 
0,2  megohm,  time  constant  about  1  msec. 
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SiR-nificance  to  Meurology  Research;  These  findings  provide  basic 

'information  regarding  the  types  of  interactions  occurring  between 
neurons  and  therefore  add  to  the  under s tending  of  the  behavior 
of  the  central  nervous  system.  The  application  of  such  in- 
forraation  to  the  treatment  of  diseases  of  the  nervous  system 
is  c?.  real  hope  for  the  distant  future. 

Proposed  Course  of  Project;  Emphasis  in  future  experiments  will  be 
on  further"  "elucidation  of  the  manner  in  which  neuron  inter- 
action is  modified  by  controllable  envJ,ron;iiental  factors.  A 
study  of  the  roles  of  intracellular  ions  on  sjmaptic  trans- 
mission and  inhibition  will  be  of  particular  interest.  It 
is  planned  to  explore  the  use  of  multiple  microelectrodes 
each  containing  a  different  electrolyte. 

Another  problem  planned  for  investio;ation  is  the  direct 
identification  of  the  neuron  or  structure  from  which  electrical 
potentials  are  recorded. 
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10.     NINDB-55. 
S3RIi_L  NO. 


11.      BUDGET  DATA 


12.     BUDGET  AGTT^^ITY: 
Research 


13.     ID;:-^TTIFY  .AIT  C  rp-R^TIHG  imUS  OF  THE  PUBLIC  Hi.;ALTH  SBRVICS,  OR 
OT:rR  ORG'   "I^/Tir^'S,   PROyiDJFG  F'T^TDCj    jACILITIES,   OR  TERSO^JfJEL 
FOR  THIS  .".TOJECT  W  EITHER  1956  or  l?'^! ,    IE  CCO?SR'\TIiTG  WTIT  IS 
UITHI^f  NIH  INDICAIE  SERRL  W0(;:-)    (llEii  NO): 

TJiis  is  a  cooperative  project  carried  out  in  part  with 
Dr.  I'i.G.F.  Fuortes  of  tho  research  staff  of  the  Army  liedical 
School  at  Walter  Reed  Hospital  and  Dr.  G.  Rasmussen,  NBILB, 
"The  precise  terminations  of  certain  tracts  and  other  connections 
of  the  brain  stem  and  spinal  cord." 


Tk.      IF  THIS  PROJECT  "dilSEiiBLES,   CO:  TLE'fe'TS/ OR  PARAiiELS  .RESEARCH  DONE 
ELSiT^ERE  IN  TnE  PUBLIC  H::ALTH  SERVICE   (WIT.  OUT  ItTERCI^NGE  OF 
PERSG'""T3L,   R/iCILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEAv.CH:      (BY 
SERKL  NO(S)   IF  i'OiTHIN  NIH); 

None        ■  ■      '  ■:    '■■".■'..•   ''i..       '     ■'■         '     i^-  :■•■     ■      .-•" .^ 
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S'T^IALNO/ 


if;    'LI3r':'UiLIC,ATl!' ^'JS  other  T^IAN  ABSTRj'.CTS  FlC..  THIS  PROJECT  DljRrTO 
Cj^ISKDAP:  YEAR  19  <5! 

A,  K.   Frank  and  M.G.F.  Fuortes,     Potentials  recorded  frora  the 
spinal  cord  with  laicroelectrodes.     J.  Physiology  (in  press), 

B,  K.  Frank  and  M.G.F.  Fuortes.     Unitarj''  activity  of  spinal  inter- 
neurons  of  cats,     J.  Physiol,   (in  press). 


17.     LI::T  HONO1.S  MI)  A:/:?rlDS  to  PLRSG  T^IEL  relating  to  TiilS  PROJECT 
'   DURING  CALKTOAR  YZAH.  1955: 

Conference  on  "The  microneurophysiologv  of  the   s'^mapse" 
at  Seattle,  Washington,  1955. 


JUL  1956 
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